




















Aa Ae ig te ASN 
Sir: 
The author of the article entitled “Moon 


Illusion” in your issue of April, 1952, men- 
tions that people who have lost the use 


of one eye are not subject to the moon 
illusion. This is not so in my case. I 
lost the sight in my left eye in 1904 and 


the eye itself in 1942, but I still have the 
same illusion that I had previous to the 
loss. To me the constellation of Orion 


appears much larger when on the hori- 
zon than it does when overhead. 

A very curious phenomenon is frequent- 
ly observable here, 2% degrees north of 
the equator; due to rising air currents the 
stars appear to move in an eccentric man- 
ner to the extent of approximately 1% 
degrees of arc. Whenever I see this phe- 
nomenon I call people to look and con- 
firm it, which they invariably do. On one 
occasion I saw a light as if swinging 
from the branch of a tree 150 feet high 
on the edge of my garden; on looking at 
it through binoculars it proved to be Arc- 
turus. 

The curious effect is 
after rain. I would be very 
learn if any of your readers in your south- 
ern states have noticed this. Here, I can 
find no one, other than those to whom I 
have pointed it out, who has any knowl- 


most noticeable 
interested to 


edge of the matter. 
CAPT. ANTHONY DENNY 
Sungei Pelek 
Sepang, Selangor 
Malay States 
Sir: 

With reference to Crater Elegante 
in northern Sonora, Mexico (reported in 
News Notes, June, 1952, page 191), in 
January, 1951, I had the opportunity of 


visiting and examining this crater in the 


company of William C. Miller, of Mount 
Wilson Observatory, Dr. Richard H. 
Jahns, professor of geology at California 


Institute of Technology, and two gradu- 
ate students from the institute. 

In the opinion of all of us, there is no 
question whatever that Crater Elegante, 
which is indeed a magnificent feature and 
well deserves its name, is what geologists 
call a caldera—that is, “a crater, often of 
large area, formed by the collapse or sub- 
sidence of the central part of a volcano.” 
It is certainly not a meteorite 
crater; it is located in a region 
rich in volcanic cones and every other 
kind of evidence of volcanic activity. 

FREDERICK C. LEONARD 
Department of Astronomy 
California, Angeles 


almost 
moreover, 


University of Los 
Sir: 

As a lunar observer, I was extremely in- 
terested in Dr. H. H. Nininger’s contri- 
bution to your issue for June. I would 
like both to congratulate the author and 
to apologize for my delay in doing so. 
It is due to the time your excellent publi- 
cation takes in crossing the “seven seas” 
and being distributed among members of 
our astronomical society. 

Unless I’m doing some wishful seeing, 
the second and final site of impact of 
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the mass is also in evidence, and just presumed ridge is a dark portion of ground 
where theory would infer it to be. Ex- that happens to parallel the ray. Dark 
actly terminating the slightly divergent patterns of one shape or another are 
white streaks lies a pit or crater as wide seen around it, all with a similar tone. 

as the dark interval between them. This Dr. Nininger’s theory seemed to be 
must surely mark the ultimate fall and completely demolished by all this, but 


burial of a meteor that added three scars those holes do appear to have directional 


to the austere features of our moon. lips, and those streaks leading from Pick- 
DOUGLAS D. ROBERTSON | ering do exist. The streaks strongly sug- 

Native Administration Dept. gest something other than the all-direc- 

132 Ordnance Rd. tional splash of the usual meteorite hit. So 

Durban, Natal, South Africa a new thought occurs: Couldn’t a meteor- 

ite hitting flat ground bounce out again 

Sir: after striking against a substratum? The 


tunnel’s uniqueness might be explained 
by the mantle being unusually soft and 
the substratum unusually hard in that 
area. An additional factor might be a 


Concerning the hypothetical lunar tun- 
nel: Elmer Reese’s letter (October, 1952) 
points out that the “lighted side” of the 
“ridge” is actually part of a bright ray. 
Sky and Telescope photographs, issues of | Meteorite of more resilient composition 
September, 1946, and April and June, than usual. 

1950, amply confirm this, and study of EDWARD LINDEMANN 
these photographs and the one in the arti- 367 Whalley Ave. 


cle shows also that the “shadow” of the New Haven, Conn. 
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axis is the one about which the instrument is rotated to produce the effects | 


of changing latitude. Leon E. Salanave, lecturer, is seen in the speaker’s 
console on the north side of the planetarium chamber. California Academy of 
Sciences-Moss photograph. (See page 31.) 
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OVEMBER 8, 1952, was a great 
day in the history of popular as- 
tronomy for the people of San 

Francisco and northern California. 
Since the summer of 1948, they had 
heard from time to time that a new 
planetarium projector was taking shape 
in the instrument shop of the California 
Academy of Sciences. In February, 
1951, the planetarium building was ded- 
icated, part of a Hall of Science which 
was added to that group of buildings 
in Golden Gate Park housing the 
academy. 

But the promise of starry skies held 
out by the characteristic planetarium 
dome was not immediately fulfilled; an 
instrument-making job originally esti- 
mated at two years and $75,000 was 
going to take over four years and just 
twice that amount of money. Patience 
was rewarded, however, and those who 
have seen the academy projector agree 
that it justifies every expectation and at- 
tests to the final success of American 
workers, who undertook a job that pre- 
viously had been the undisputed domain 
of the famous Zeiss works in Germany. 

During World War II, Dr. G. Dal- 
las Hanna, curator of paleontology and 
expert in optics and fine instrument mak- 
ing, was put in charge of the academy’s 
efforts to help procure for the U. S. 
Navy some of the prisms and lenses it 
needed for optical instruments. At the 
suggestion of Albert G. Ingalls, Dr. 
Hanna called upon local amateur tele- 
scope makers to do the necessary glass 
work. Inevitably, conversation among 
these men turned to planetariums, and 
among them the first notion of a plane- 
tarium for the academy was advanced. 
The growth of this idea and the pro- 
curement of funds is told in detail in a 
recent issue of the magazine Pacific 
Discovery, by Dr. Robert C. Miller, 
director of the California Academy of 
Sciences. 





The dome of the planetarium is visible on top of the new Hall of Science 

building, which also houses a hall of astronomy, the auditorium, the Lovell 

White Memorial Hall of Man and Nature, and the James Moffitt Library 

of Mammalogy and Ornithology. All photographs with this article are by 
Elmer Moss, courtesy California Academy of Sciences. 


San Francisco Planetarium 


By Leon E. SALANAVE, Alexander F. Morrison Planetarium 


In the three years following the war’s 
end, the officers of the academy and pub- 
lic-spirited citizens took up the idea with 
great energy. As the result of a cam- 
paign among school children, $10,000 
was raised; numerous citizens made 
large and small contributions. Bequests 
from the estates of Alexander F. Mor- 





Skyline cutouts and cove lights for the dome illumination are shown here. 

This small section of the eastern horizon includes (left to right) the San 

Francisco College for Women on Lone Mountain, St. Ignatius Cathedral, 

the Oakland Bay Bridge towers, the Russ building in the financial district, 
and the dome of the city hall. 


rison and his wife, May Treat Morri- 
son, totaled $350,000. For them are 
named the planetarium and auditorium, 
respectively, in the new Hall of Science, 
which was completed at a cost of 
$1,100,000. 

Meanwhile, with no foreseeable pros- 
pects of procuring a projector from Ger- 
many, Dr. Hanna assured Dr. Miller 
that a projector was not beyond the 
powers of his shop staff. Russell W. 
Porter was invited to be consultant; he 
came to San Francisco and spent a week 
in the shop, going over plans and talk- 
ing to key personnel. On March 23, 
1948, Dr. Porter informed the trustees 
of the academy that it was his consid- 
ered opinion that we could build a star 
projector equal to or better than the 
Zeiss. Dr. Porter’s original sketch of 
his concept of a projector is now a prized 
possession of the academy, although it 
bears little resemblance to the final 
product. 

Design and construction of the pro- 
jector moved along experimental lines; 
often working drawings were mere 
sketches, and blueprints were forthcom- 
ing after the part in question had been 
made and found to work. But through- 
out the project careful detailed draw- 
ings have been made and all patterns 


December, 1952, SKY AND TELESCOPE 31 








have been preserved. Hence any or all 
parts of the projector can be reproduced 
and put together should anyone ever 
want to duplicate the instrument. 

The projection surface of the inner 
planetarium dome is made of curved 
sections of sheet aluminum, perforated 
with holes 1/16 of an inch in diameter, 
placed 16 to the square inch. This 
feature permits the speaker’s voice to 
pass through and be absorbed by sheets 
of glass wool. Conversely, music from 
any or all of 13 speakers behind this 
screen can pass into the chamber. In 
either case, there is practically no ob- 
jectionable resonance of sound in the 65- 
foot diameter dome. 

The skyline was designed by the pho- 
tographer Ansel Adams, and gives a 
seagull’s eye view of San Francisco as 
seen from the middle of Golden Gate 
Park. 

There are three alternating sets of 
colored lights in the recess below the 
skyline; blue, red, and amber lamps can 
be controlled independently from the 
speaker’s console to produce any twilight 
effect from the pale blue of early dawn 
to the vivid red heralding an autumn 
sunrise. The fan-shaped devices ar- 
ranged like three steps that show at the 
extreme left in the front-cover picture 
are special projectors for coloring the 
sky at twilight. The upright bowls next 
to the twilight projectors are equipped 
with 200-watt lamps to provide diffuse 
sky light. Seen on the right end of the 
latitude axis is one of the large slip 
rings that provide current for motors 
and lamps mounted on the moving part 
of the projector. A total of 40 circuits 
can be controlled through these rings. 

The Morrison planetarium projector 
has its star hemispheres, each with 15 
projecting lenses, located next to the 
center section instead of at the ends as 
in the Zeiss instrument. The planet 





Preparatory to attaching this planet 
cage to the southern star hemisphere, it 
was given a test run with the small 
motor mounted temporarily at the top. 
A. S. Getten, who designed the acad- 
emy’s projector, is shown adjusting the 
line shaft that transmits the so-called 
annual motion; 10 turns of this shaft 
represent one sidereal year. From bot- 
tom up, the cages contain projectors for 
Jupiter, Saturn, Venus, and Mercury. 


cages are placed farther out, along the 
ecliptic axis, and the blind spots in the 
sky thus produced are filled in by two 
independent projectors at the extremities, 
left and right in the photograph on 
page 33. Most of the motors, shafting, 
and gears required to drive the several 
motions of the projector are encased in 
the central section and in the hemi- 
spheres. Only the latitude motor is 
mounted in the base (in shadow below 





the skyline), and drives the pulley on 
the near end of the horizontal axis by 
means of a cable. 

The large lenses are Eastman Aero- 
Ektars, with 7-inch focus, working at 
f/2.5. They were salvaged from U. S. 
Air Force cameras at the end of World 
War II and completely cleaned, coated, 
and remounted at the optical shop of the 
academy. ‘The supplementary star pro- 
jector at each extremity has an f/4.5 
Ross lens of 5-inch focus, also salvaged 
from Air Force equipment. 

The large castings pictured here are 
the only parts that were too big for the 
instrument shop. They are of meehanite, 
a cast-iron alloy noted for strength and 
stability. The latitude shaft, central 
section, and two 40-inch hemispheres 
weigh 3,700 pounds. ‘The large 
meehanite ring, to which the two hori- 
zontal shafts are bolted, contains the 
bearings for the daily or diurnal motion. 
On either side of this ring are two 
cylindrical wedges with an angle of 
23° 27’, the obliquity of the ecliptic. 
Thus the longitudinal axis, between the 
hemispheres, represents the axis of pre- 
cessional motion, just as in the Zeiss 
instrument. Nineteen-inch ball bearings 
permit the star hemispheres to turn on 
the center section to produce precessional 
motion of the sky. 

Not the least of the problems was 
putting a uniform crackle black finish on 
these parts. A baking oven was devised 
out of a large packing case lined with 
aluminum foil and heated internally by 
large electric hot plates. 

The slender supporting rods belie 
their strength. By subjecting a dupli- 
cate structure to a load test, Bethlehem 
engineers found each support can hold 
28,000 pounds before failing; the safety 
factor is more than 11 to 1.. The inner 
pairs of supporting rods are solid steel; 
the outer ones (tension members) are 





Left: The finished large castings are shown assembled in the San Francisco yard of the Bethlehem Pacific Coast Steel 

and Shipbuilding Corporation. Right: A tense moment in the project occurred when shop members assisted two riggers 

in raising the projector’s center section. Without a hitch nearly two tons of heavy castings and fine instrument work 
were lifted up by a chain hoist supported on an elevated I-beam, and set down gently on the bearing plate. 
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The Morrison planetarium projector, seen here from the west, is 13 feet long and weighs 214 tons. At the time this 
picture was taken, the moon projector in the northernmost cage (extreme left) had not been installed. 


thick-walled steel tubing, to provide en- 
try of wires to collector rings. In the 
picture of the hoisting of the central 
section these wires can be clearly seen at 
the left dangling from the top of one 
of the tubes. 

Projectors for the planets are pat- 
terned after those of the Zeiss design, as 
are also the linkages between earth- 
planet gears that give the resultant 
synodic motions of the planets. Motion 
for the “planetarium year” is continu- 
ously variable in speed, from 24 seconds 
to 6% minutes. This is accomplished 
with reversible direct-current motors 
powered by an Amplidyne system. In 
the case of the Jupiter mechanism 
shown in the picture of the planet cage, 
the component gear trains can be easily 
distinguished: gears imparting the earth 
component of the synodic motion are 
above the barrels of the projector, and 
those representing Jupiter are below. 

In the interests of realism on the sky, 
the planets appear as bright “stars” and 
are not shown as they would be seen 
through a telescope. For instance, the 
only way to tell Venus from Jupiter is 
by their respective positions and mo- 
tions. Mars, however, is tinted a ruddy 
hue to conform with its well-known 
naked-eye appearance. 

The cross-section drawing of the 
northern star hemisphere shows three of 
the star-field projectors, 4, and a pair 
of the 7'%4-inch condenser lenses at B. 


C is the bearing to mount the shutter, FE, 
which cuts off field stars approaching the 
horizon; D is a star plate, of opaque 
aluminum on glass; F is one of 23 spe- 
cial projectors for Ist-magnitude stars 
and three variables (Algol, Delta 
Cephei, and Mira). ‘The annual-motion 
driving shaft is at G, while J is a sec- 
tion of the northern planet cage, con- 
taining the Mars projector. At H is 
the 750-watt projection lamp. 

In planning the star projection we 
used the Zeiss system, projecting from 
the surface of a geometric solid bounded 
by 32 planes. This figure is produced 
by circumscribing an icosahedron (a solid 


A cross-section drawing 

of the northern star 

hemisphere. The labeled 

parts are described in 
the text. 





with 20 equilateral triangular faces) 
about the sphere, then truncating it at 
the 12 vertices with planes to produce 
12 regular pentagonal faces and 20 hex- 
agonal faces. Projection angles approx- 
imating 45 degrees are required between 
extremities of a given field, which is 
easily accommodated by the Aero-Ektar 
lenses. 

The problem of representing the star 
positions in rectangular co-ordinates on 
the star plates is well known to astrono- 
mers who do photographic astrometry; 
they reduce spherical co-ordinates on the 
sky to standard co-ordinates on the 
plate, precisely the terms in which our 
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academy shop 
technician, is shown positioning a car- 
borundum grain under the crosswire of a 


Mrs. Frances Greeby, 


two-screw traversing microscope. The 
glass rod has a finely drawn point, which 
picks up and places the small grains on 
the clean glass surface of the flat side 
of the condenser lens, where they adhere 
rather tenaciously, probably due to a 
difference of electrostatic potential. 


star projection points had to be located. 
The fact that each projection lamp is 
211% inches from the instrument’s cen- 
ter (and from the center of the dome 
of 32'4-foot radius), and the lenses 
221% inches from the lamp, gives rise to 
what we have called our parallactic cor- 
rection. This causes a displacement of 
the center of each star field (extreme 
case, 3/10 inch), and of the star positions 
themselves in an unsymmetrical man- 
ner, requiring separate computation for 
each star. (Exceptions are the two inde- 
pendent projectors at the ends of the 
planet cages; they project radially and 
hence have no parallactic correction.) 

Although star catalogues give posi- 
tions in right ascension and declination, 
celestial latitude and longitude are most 
convenient, because the axis of symmetry 
of the planetarium projector is the axis 
of the poles of the ecliptic. Modern 
high-speed methods of computation ren- 
dered the transformation of co-ordinates 
easy. 

The author, who was responsible for 
most of the astronomical data and com- 
putations needed for the projector, used 
an IBM collator to sort out the 33,342 
punched cards on which the Boss Gen- 
eral Catalogue has been coded by the 
Watson Scientific Computing Labora- 
tory in New York City. All stars of 
magnitude 5.79 or brighter, the faint- 
ness limit adopted for the planetarium 
sky, were selected. Other sorting and 
computing processes were done on the 
IBM machines at the Computing Lab- 
oratory, University of California at 








Berkeley. The writer wishes to ac- 
knowledge the assistance and advice of 
Dr. Leland Cunningham, associate pro- 
fessor of astronomy at the Leuschner 
Observatory, and Dr. Paul Morton, 
professor of electrical engineering in 
charge of the Computing Laboratory. 

Transformations of co-ordinates were 
accomplished on the IBM _ computer 
602A. In this step alone, it proved 
necessary to carry out 18,000 additions- 
subtractions, 74,400 multiplications, and 
6,200 divisions, with numbers expressed 
to five figures. Final results, giving mi- 
crometer settings on two screws of a 
traversing microscope, were expressed in 
inches and thousandths. 

Instead of representing the stars by 
small round holes punched in metal foil 
(as in the Zeiss instrument), the de- 
signers of the academy projector used 
assorted sizes of carborundum grains to 
produce apertures in a film of aluminum 
deposited on glass. The resulting ir- 
regular holes produce brilliant starlike 
images on the dome. ‘The grain sizes 
represented steps of tenths of a magni- 
tude, with mean diameters ranging 
from 0.0015 inch for the faintest stars 
up to 0.015 inch. A dissecting micro- 
scope equipped with a reticle was used 
to select grain sizes and check for suit- 
able shape. Each condenser lens, bear- 
ing the grains, was then placed in an 
evaporation chamber, where it was 
cleaned by ion bombardment and then 
aluminized. 

An elaborate system of magnetic tape 
recording devices, reproducing equip- 
ment, and automatic controls of the 
projector units has been installed. Au- 
tomatic control will not generally be 
used in the adult shows, but it will come 
in very handy for presenting the routine 
astronomy unit prescribed for elementary 
school science classes. It works in the 
following manner: 

As the tape carrying the lecture passes 
through the magnetic pickup, the sound 
track is reproduced in any one or all of 
the 13 speakers in the planetarium 
chamber. At the same time, an occa- 
sional strip of metal tape on the back 





This tabulation for 3,800 stars stretches 
nearly 60 feet down the corridor to 
where the author is holding one end. 
The list was later used to check each 
star as it was placed on one of the fields. 


of the recording tape may trip a step 
relay which selects a predetermined cir- 
cuit — either opening or closing, bright- 
ening or dimming — according to the 
topic being discussed. A planetarium at- 
tendant can close a switch on the console 
and the automatic control will take 
over. The step relay can sequence 250 
consecutive operations, start music, dim 
house lights, turn on the stars, acceler- 
ate the daily or annual motions, change 
the latitude, and so forth. 

Under the direction of Dr. Miller, 
the planetarium is being operated by 
George C. Bunton, manager and _lec- 
turer; the writer is lecturer, and A. C. 
Gundred is the planetarium technician. 
Others who worked under Dr. Hanna 
in producing the instrument are A. S. 
Getten, Raymond Greeby, Mrs. Fran- 
ces Greeby, Fred Lehmann, Dan Par- 
sons, Robert P. Dempster, and Herbert 
Jow. 





DECEMBER MEETINGS 


The 88th meeting of the American 
Astronomical Society will be held at Am- 
herst College, Amherst, Mass., on De- 
cember 28th to 31st, by invitation of 
Dr. Warren K. Green, director of the 
observatory there. The opening session 
for papers will be on the 29th at 9 a.m., 
and the concluding session is the teach- 
ers’ committee program scheduled for 2 
p.m. on the 31st. 

Special events will include a tea on 
Monday afternoon, December 29th, at 
the art museum, and the society dinner 
on ‘Tuesday evening. 

Section D (astronomy) of the Amer- 
ican Association for the Advancement of 
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Science is meeting on December 29th in 
St. Louis, Mo., as part of the AAAS 
meeting which lasts from the 26th to the 
31st. On Monday afternoon, the 29th, 
at 2 p.m. in the Hotel Jefferson, there 
will be a session for contributed papers. 
Following this, at 3 p.m., there is sched- 
uled a joint session of Section D and 
the Astronomical League Mid-States 
region, devoted to “Contributions of the 
Amateur Astronomer to the Advance- 
ment of Astronomy,” at which papers by 
prominent amateurs will be heard. 

On Monday evening, Dr. Harold L. 
Alden, Leander McCormick Observa- 
tory, will deliver the address of the re- 
tiring vice-president, on “Our Stellar 
Neighbors.” 
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A Down-to-Earth View of Space Flight’ 


By MiLron W. Rosen, Director, Viking Rocket Project, Naval Research Laboratory 


ia MANY RESPECTS, the rocket cap- 
ital of the United States is White 
Sands Proving Ground, N. M. Here, 
in the 40-mile-wide basin between the San 
Andres and Sacramento Mountains, rock- 
et vehicles designed and built in widely 
different parts of the country are tested 
and fired. This is where the Viking estab- 
lished a record altitude for single-stage 
rockets of 136 miles and where the two- 
stage Bumper WAC ascended 250 miles, 
the highest altitude reached by a man- 
made vehicle. There is a saying among 
the rocket technicians who meet and dis- 
cuss their work at White Sands—‘You 
have either just had trouble, or you are 
now having trouble, or you are about to 
have trouble.” A few successful flights 
have received wide publicity; the public 
seldom learns about the many rockets 
which do not fulfill predictions. Nor is 
it explained that great odds were over- 
come to produce a record flight, a flight 
that would have been nullified by the 
failure of one component in several thou- 
sand. In a rocket, everything must work. 
It is because I have spent much of the last 
six years at White Sands that I have 
such a down-to-earth attitude toward 
space travel. 

Why is it so difficult to go much higher 
than we have been? It is because the en- 
gineers have caught up with the scientists. 
It is because they have almost exhausted 
our store of basic knowledge. The time 
lag between the discovery of a new ma- 
terial, technique, or principle and its util- 
ization has beccme increasingly short. The 
public has come to expect a constant flow 
of products each more wonderful than its 
predecessor. But the engineer who has 
drawn the ingredients from the cupboard 
of basic research now finds that the cup- 
board is bare. He must wait for new 
ingredients. 

This is why plans for space travel and 
designs for spaceships are based on a 
meager store of scientific knowledge and 
a large amount of speculation. There is 
a place for speculation, if it is clearly 
labeled as such, and if its purpose is to 
stimulate interest in the subject. But I 
can hardly conceive of anything that 
would do more harm to this country’s 
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defense effort, and to the cause of space 
flight itself, than for the United States to 
undertake any one of the fantastic proj- 
ects tor a spaceship that have been pro- 
posed in the last few years. 

We can illustrate the difference between 
the speculative and the scientific ap- 
proaches to space travel by imagining two 
scientists. Scientist A is holding up a 
ladder which extends far into the sky. A 
typical American taxpayer approaches and 
engages him in conversation. 


Taxpayer: What are you doing with that 
ladder? 

Scientist A: Do you see that light high in 
the sky — that light is called space travel and 
I intend to climb this ladder and to reach it. 

Taxpayer: I notice that many of the rungs 
are missing from your ladder. 

Scientist A: Don’t worry about that —I 
will supply the missing rungs as I climb. 

Taxpayer: But how will you balance your- 
self on the ladder? 

Scientist A: I will climb so fast that I will 
reach the top before the ladder topples. Then 
I will hang from the light and I won't need 
the ladder any more. 

Taxpayer: Well, let’s see you climb it. 

Scientist A: I forgot to tell you—I need 
10 billion dollars before I can start. 


And before Scientist A can finish that 
sentence, the taxpayer has disappeared. 
Now we see Scientist B, who is building 
an immense pyramid block by block. Con- 
struction is not far advanced—the highest 


block is only a few yards above the 
ground. The taxpayer approaches. 
Taxpayer: What are you doing? 
Scientist B: Do you see that light? 
Taxpayer: Your friend, Scientist A, told 


me about it. Are you trying to reach it? Is 
that why you’re building the pyramid? 

Scientist B: Yes—and it’s very hard work. 
Sometimes I have to search all day to find 
one block, and when I need one of a particular 
size and shape, it may take weeks or months 
to find it. 

Taxpayer: Are you going to ask me for 
10 billion dollars? 

Scientist B: Heavens, no! I wouldn’t know 
what to do with that much money. But I 
could use a few million dollars for modern 
equipment. You see, as the pyramid grows 


The region of White 
Sands Proving 
Ground, pictured 
on March 7, 1947, 
from a V-2 rocket at 
a height of 85 miles. 
Naval Research Lab- 
oratory photo. 


higher, it becomes increasingly difficult to lift 
the blocks. 

Taxpayer: I can’t see any return for that 
investment. Your progress is too slow. I will 
be gone and forgotten before you get close to 
space travel. But don’t be discouraged. If 
you ever get to the place where you need 
only a dozen more blocks, I will buy that 
dozen! 

Where do we stand today with respect 
to space travel? To answer this question 
let us consider the feasibility of building 
a manned, earth-returnable rocket on the 
basis of what we have done, rather than 
what we think we can do. A manned 
earth-returnable rocket is a vehicle that 
travels some distance away from the sur- 
face of the earth, carries one or more 
human beings as passengers, and includes 
provisions for ensuring the safe return to 
the earth’s surface of these passengers. It 
is not considered essential that the vehicle 
itself return in a reusable form. 

Altitude is the primary factor in any 
consideration of the feasibility of a 
manned, earth-returnable rocket. Two alti- 
tudes, 15 miles and 50 miles, are signifi- 
cant because they define the boundaries 
of three regions that can be considered 
separately. These are the regions between 
the ground and 15 miles where feasibility 
has been demonstrated, between 15 and 
50 miles wherein feasibility can be shown, 
and above 50 miles where a decision on 
feasibility is not possible today. 

According to recent unofficial, but re- 
liable reports, a Douglas Skyrocket [see 
the front cover, Sky and Telescope, Octo- 
ber, 1952] has reaehed an altitude of 15 
miles and its pilot has returned safely to 
the earth’s surface. For an altitude of 15 
miles, then, feasibility has been demon- 
strated. No more needs to be said. 

Feasibility can be shown for a manned 
earth-returnable rocket that reaches an 
altitude of between 15 and 50 miles, even 
though no human has ever reached these 
heights. Rockets have been built that can 
ascend 50 miles and carry the necessary 
payload involved in transporting a human 
being. The significance of the 50-mile 
height is that parachute recovery has been 
successful below this altitude. Entire 
WAC Corporal rockets and instrument 
sections from Aerobees have been recov- 
ered by parachute from altitudes up to 50 
miles. The accelerations encountered on 
the powered ascent are within the toler- 
ance limit of human beings. The maximum 
velocity is sufficiently low that, for a verti- 
cal ascent, the vehicle skin temperature 
will not tax the capacity of known ma- 
terials and techniques of construction, The 
most important feature of a flight to less 
than 50 miles is that the duration of flight 
will be brief—a matter of several minutes. 
For this reason, many of the difficult 
problems that would be involved in flights 
to higher altitudes will be ignored when 
the altitude limit is only 50 miles. These 
problems include the effects on the ve- 








*Text of a lecture given at the Second Symposium 
on Space Travel at the Hayden Planetarium, 
American Museum of Natural History, October 
13, 1952. 
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hicle and its passenger of cosmic and solar 
radiation, meteor collisions, and free fall 
in a vacuum. Because the flight time is 
so short, it will not be necessary to make 
elaborate provision for the necessities of 
life: food, oxygen, elimination of wastes, 
and maintenance of ambient temperature. 
The most important problem in this region 
is one of reliability. 

In considering the feasibility of building 
a manned, earth-returnable rocket for alti- 
tudes between 15 and 50 miles, the im- 
portant words are man and return. The 
reliability of the vehicle must be weighed 
against the man’s chance for survival. 
This concept of reliability must enter into 
the design of every component, subassem- 
bly, and operating system of the vehicle. 
The factors of safety here are entirely 
different from those presently used in the 
design of sounding rockets. The prob- 
ability of returning a man safely 99 times 
out of 100 is a very much smaller number 
than the probability of a safe return once 
in 100 times. For the region between 15 
and 50 miles, then, the important question 
to be answered is not whether a manned 
rocket can reach the required altitude, 
but whether the same man can make two 
flights. 

Above 50 miles the situation is entirely 
different. Attempts at parachute recovery 
of instruments have not been successful. 
Depending upon the altitude to be reached, 
the accelerations could be beyond human 
tolerance limits and vehicle skin tempera- 
tures could be above the melting points 
of available materials. The Viking rocket 
reached an altitude of 136 miles 
have carried a man, but no one 
could have ensured his safe return—no 
one could have calculated the probability of 
his survival. If the duration of flight is 
sufficiently long, the effects of cosmic and 
solar radiation must be considered. The 
nature and quantity of radiations 
in outer space have not been fully deter- 
mined, and we are only beginning to study 
their effects on living cells. The probabil- 
ity of meteor collisions has been estimated 
and various schemes for eliminating this 
hazard have been proposed, but have never 
been tested. It is not possible to predict 
the physiological and psychological effects 
on a human being of a prolonged weight- 
less state. If the flight time is long, as it 
will be when we speak of very high-alti- 
tude satellites, and spaceships, 
elaborate equipment will be required to 
provide the human being with the neces- 
sities of life. A continuous power source 
needed for the operation of such 
equipment. Since the flight may impose 
terrific physical and psychological strains 
on the passenger, it is expected that all 
equipment necessary to power and guide 
the vehicle, to provide the necessities of 
life, and to ensure the passenger's safe 
return, will have to be automatic in op- 
eration. Feasibility will have to be shown 
for every one of these machines, which 
will have to perform a diversity of func- 
tions with great precision. A tremendous 
amount of investigation, measurement, 
and test will have to be conducted before 
one can assess the magnitude or impor- 
tance of most of the problems involved. 
The discussion for altitudes above 50 miles 
leads to the inevitable conclusion that, 
at the present time, we cannot even esti- 
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mate the feasibility of building a success- 
ful manned rocket, because of insufficient 
information. 

If we cannot build a spaceship today, 
what can we do to advance the cause of 
space travel? We can do much—we can 
discover the ingredients for future engi- 
neering—we can replenish the cupboard 
of basic research. Before we can attempt 
to transport human beings in a ship that 
orbits around the earth, we must produce 
a practical, reliable, unmanned satellite. 
To do this we need better, more efficient 
rocket power plants, and our progress in 
recent years has been slow. Anyone who 
can operate a few machine tools can build 
a rocket motor and make it work. It is 
one of the simplest engines for converting 
chemical energy into mechanical energy. 
But no one fully understands the theory 
of combustion in a rocket motor. This is 
one reason every rocket manufacturer in 
the country is having difficulty in improv- 
ing his product. We need more research 
on fuels, on high-temperature metals and 
ceramics, on novel methods for cooling 
the inner walls of rocket motors and the 
outer skins of high-speed air frames. 

Atomic energy has been envisioned as 
an almost limitless power source for the 
propulsion of a rocket. The application is 
important, but its value has been over- 
estimated. Some limitations of present- 
day rockets still apply. There is a prac- 
tical limit on the temperature at which a 
rocket motor can operate, and it matters 
little whether the heat has been generat- 
ed by nuclear or molecular reactions. All 
rockets are propelled by the ejection of 
matter, and our atomic rocket will have to 
carry a working fluid. This fluid can have 
lower molecular weight than the exhaust 
gases of a chemical combustion, and here- 
in lies the major gain to be achieved 
from the use of a nuclear power plant. 
The protection of instruments and person- 
nel against damaging radiation is an 
obstacle to be overcome. Despite these 
difficulties, the potential use of nuclear 
power for the propulsion of rockets cannot 
be ignored. It remains to investigate the 
use of nuclear rocket power in the labora- 
tory and in the test pit before we con- 
struct the first atomic-powered rocket 
vehicle. 

Hand in hand with rocket power gains 
must come progress in the field of elec- 
tronics. The navigation of a spaceship, 
communication between the ship and 
earth, and automatic control of the com- 
plex equipment necessary for human sur- 
vival in outer space, all pose tremendous 
problems for the electronic scientist. 

I will not attempt to list or classify 
the many investigations that evolve from 
our desire to send a human being into 
outer space—research that falls into the 
category of human engineering. This type 
of research must proceed concurrently 
with vehicle development if we contem- 
plate human travel in outer space. Herein 
lie many years of research for the biolo- 
gist, physiologist, and psychologist. When 
asked what fields of scientific endeavor 
are embraced by the subject of space 
travel, a coworker of mine replied, “It 
would be easier to name the fields that 
are not required.” When pressed further 
he was unable to name any field of science 
that could be eliminated categorically. 
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Finally, we need more and better sound- 
ing rockets that can ascend far above 
the pedestrian altitudes thus far achieved. 
Sounding rockets are our best laboratories 
for space-flight research. They are, indeed, 
the predecessors of future spaceships, but 
they are the remote, not the immediate 
ancestors. 

Thus far, research contributing to space 
travel has been accomplished as a by- 
product of other projects, largely military, 
A better rocket motor is a better rocket 
motor. whether it is intended for a guided 
missile or a sounding rocket. Conversely, 
many investigations that further space 
travel have been supported because they 
also contribute to our national defense. 
The time has come, I believe, for some- 
one or some group to assess clearly the 
problems involved in space flight and to 
determine what we are doing and what 
we could do to make further progress. 
Such a group should consist of able and 
respected representatives of government, 
science, and industry, and could well be 
sponsored by the National Science Foun- 
dation recently created by Congress. 

I would commend to the group the fol- 
lowing procedure: 

1. They should make a thorough study 
of existing knowledge on space flight and 
then prepare a list of the problems that 
must be solved before it can be achieved. 
Such a list will be lengthy and far from 
complete. 

2. They should select from the list 
those problems that can be tackled with 
the techniques and tools available today. 

3. They should examine every project 
in the country closely allied to the field 
of space flight. Many of these are classi- 
fied for security reasons and could be re- 
vealed only to a select group. 

4. They should recommend to govern- 
ment and industry present and future sup- 
port for those projects that are making a 
worthwhile contribution to space flight. 

5. They should recommend the initi- 
ation, when appropriate, of investigations 
that are not being conducted and _ that 
could yield important results in the near 
future. 

A large share of our scientific talent 
is now enlisted in the effort to resist and 
deter foreign aggression. We can, I hope, 
look forward to the time when some of 
this talent can be released from the task 
which is so urgent today. The recom- 
mendations of the proposed space-flight 
committee would constitute a program 
that could be implemented when the 
country can afford the manpower and 
money required to support the work. 

Now comes the question: Why do it 
at all? This country should not and, I 
feel confident, cannot be frightened into 
attempting space flight before it is tech- 
nically feasible. The alleged military 
value of a spaceship is as speculative as 
today’s spaceship designs. Also, we can 
only speculate about the material benefits 
to be derived from the exploration ot 
space. The knowledge we will have to gain, 
the techniques we will have to master, 
the machines we will have to build, will 
bring more material benefit to the earth’s 
population than any gold or uranium we 
may find on Mars or Venus. The value 
of space flight is in the doing of it. 
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REPORT FROM ROME-IL 


By Orro StruvE, Leuschner Observatory, University of California 


F INTEREST to all astronomers 
is the manner in which the officers 
of the International Astronomical 

Union are chosen. ‘The bylaws, prob- 
ably intentionally, are quite vague on 
this question, merely stating that the 
president serves one term, the general 
secretary and the vice-presidents two 
terms, and that they are not immediately 
eligible for re-election. ‘The election of 
their successors takes place at the last 
general session of the whole assembly, 
the names of the candidates having been 
announced at the preceding session. It 
has been customary to have only a single 
slate of candidates proposed by the ex- 
ecutive committee, and the election has 
been by acclamation rather than by a 
regular process of voting. 

This system has worked well in the 
past, as may be judged by the perform- 
ances of former presidents, secretaries, 
and vice-presidents. “That it will con- 
tinue to work well in the future is 
doubtful. In some respects it would 
seem more equitable to give the general 
assembly a greater amount of participa- 
tion, as indeed the present wording of 
the bylaws implies that it should have. 
On the other hand, electioneering, per- 
haps mixed with political considerations, 
might be even worse. ‘The executive 
committee discussed this problem (at the 
instigation of the present writer) and 
decided not to make any drastic changes 
in the existing procedure, which, inci- 
dentally, is similar to that of several 
other scientific unions. 

The events of the past two years have 
shown that questions of great delicacy 
arise concerning which the executive 
committee in session rarely succeeds in 
bringing about an open discussion. The 
decisions are then made more or less as 
the result of private consultation with 
the president, who in the final analysis 
is expected to carry personally the ma- 
jor burden of responsibility for each de- 
cision. “The ungenerous attacks against 
Lindblad and Stroemgren in a pro-com- 
munist French periodical, after the can- 
celation of the Leningrad meeting, last 
year, bear testimony to the truth of this 
statement. Thus, this writer would pre- 
fer the adoption of rules that would 
make it easier and more impersonal to 
arrive at decisions which can no longer 
be unanimous, and no longer result in 
the friendly acquiescence of those who 
disagree. 

The choice of new officers at Rome 
was made essentially in accordance with 
the old procedure. But there were in- 
dications in the executive committee that 
even in this relatively nonpolitical mat- 
ter complete unanimity is no longer 


possible. The slate proposed by Lind- 
blad and Stroemgren, and approved by 
the majority of the executive committee, 
was elected by acclamation at the final 
session, as follows: 

President for 1952-55, O. Struve 
(U.S.A.) ; vice-presidents for 1952-58, 
R. v. d. R. Woolley (Australia), E. 
Rybka (Poland), P. Swings (Belgium), 
A. Couder (France) ; general secretary, 
P. Th. Oosterhoff (Netherlands). V. 
A. Ambarzumian (U.S.S.R.) remains a 
vice-president for the next three years, 
having been elected at Zurich for two 
terms. President Lindblad and General 
Secretary Stroemgren ‘“‘remain as mem- 
bers of the executive committee in a 
consultative capacity.” 

The nominating committee, under the 
chairmanship of W. M. H. Greaves, of 
Edinburgh, and with J. J. Nassau as the 
United States representative, worked 
hard to prepare the lists of members in 
the various commissions. Despite the 
preliminary work carried out by the 
committee, many hours were spent at 
Rome revising the lists, a procedure 
which Dr. Greaves proposes can be 


avoided in the future by an earlier 
deadline. 
The presidents of the commissions are 
appointed by the executive committee, 
upon nomination by the president and 
general secretary. As a rule, no presi- 
dent serves more than two successive 
terms, and occasionally the turnover is 
even faster. The new presidents are: 
3 Notations, Units, etc., F. Zagar (Italy) 
Ephemerides, D. H. Sadler (Britain) 
Bibliography, P. Bourgeois (Belgium) 
Telegrams, A. A. Mikhailov (U.S.S.R.). 
Director of Bureau, Miss J. M. Vinter 
Hansen (Denmark) 
7 Celestial Mechanics, G. M. 
(U.S.A.) 
8 Meridian 
S.R.) 

9 Instruments, A. Couder (France) 

10 Solar Photosphere, L. d’Azambuja 
(France ) 

12 Solar Radiation, G. Righini (Italy) 

13 Eclipses, D. H. Menzel (U.S.A.) 

14 Wave-Length Standards, B. Edlen (Swe- 
den) 

15 Comets, P. Swings (Belgium) 

16 Planets and Satellites, G. P. 
(U.S.A.) 

17 Moon, C. B. Watts (U.S.A.) 

18 Geographical Positions, P. Tardi (France) 

19 Variation of Latitude, P. Sollenberger 
(U.S.A.). Director of Bureau, M. Cee- 
chini (Italy) 

20 Minor Planets, etc., D. Brouwer (U.S.A.) 

22 Meteors, Zodiacal Light, etc., V. Guth 
(Czechoslovakia ) 


Nn ip 


Clemence 


Astronomy, M. Zverev (U.S.- 


Kuiper 





This rooftop scene shows part of the crowd when IAU astronomers visited the 
Vatican Observatory at Castel Gandolfo. 
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Left to right are C. W. Allen, England, with D. H. Menzel, 
Mrs. Wilhelm Becker, Germany. 


23. Carte du Ciel, J. Baillaud (France) 

24 Parallax and Proper Motions, H. L. Alden 
(U.S.A.) 

25 Stellar Photometry, W. M. H. 
(Britain) 

26. Visual Binaries, P. Muller (France) 

27. Variable Stars, B. V. Kukarkin (U.S.S.R.) 

28 +Extragalactic Nebulae, W. Baade (U.S.A.) 

29 Stellar Spectra, J. L. Greenstein (U.S.A.) 

30 Radial Velocities, A. D. Thackeray 
(South Africa) 

31 Time, H. Spencer Jones (Britain) 

32 Selected Areas, P. J. Rhijn 
land) 

33 Stellar Statistics, J. H. Oort (Holland) 

34 Interstellar Matter, H. C. van de Hulst 
(Holland) 

35 Stellar Constitution, S. 
(U.S.A.) 

36: Spectrophotometry, D. Chalonge (France ) 

37 Star Clusters, O. Heckmann (Germany) 

Astronomers, F. J. M. Strat- 


Greaves 


(Hol- 


van 


Chandrasekhar 


3 Ex hange of 
ton (Britain) 


39 International Observatories, H. Shapley 
(U.S.A.) 

10 Radio Astronomy, J. L. Pawsey (Austral- 
ia) 


11 History, H. Dingle (Britain) 
12 Photometric Binaries, Z. Kopal (Britain) 


For those who are not now members 
it may be useful to repeat that “the 
Union (is) ...composed of two classes 
of members: (a) all the members of the 
standing committees of the Union, (b) 
members nominated by adhering organi- 
zations or by national committees.” The 
adhering organization of the United 
States is the National Research Council, 
which is responsible to the National 
Academy of Sciences and the Depart- 
ment of State. The U.S.A. national 
committee is headed by J. J. Nassau and 
reports to the National Research Coun- 
cil. Membership in the union is not by 
itself an honor or a symbol of recogni- 
tion but it is, unfortunately, often so 
regarded. In reality, the commissions 
are intended to be working organiza- 
tions, and astronomers should accept 
nominations only if they wish to con- 
tribute to the work of the union. The 
initiative for inclusion among the mem- 
bers usually rests with the nominating 
committee and the national organiza- 
tions. But additions are often made 
through the co-optation of commission 
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U.S.A.; Dr. and 


members; the initiative then rests with 
the presidents of the standing commis- 
sions. 

Among the scientific events, one of 
the most breathtaking lectures ever 
heard by this reporter was delivered by 
J. H. Oort at a joint meeting of Com- 
missions 33, 34, and 40 on September 
12th. With his associates in Holland, 
Oort has explored the profiles of the hy- 
drogen emission line at 21 centimeters 
wave length, as described in the July 
issue of Sky and Telescope, page 214. 
From a large number of observations he 
has constructed a diagram which shows 
the hydrogen condensations in the galac- 
tic plane. 

The resulting pattern strikingly re- 
sembles a somewhat confused _ spiral 
nebula, with arms that are sometimes 
broken and that have occasional knots. 
In the sun’s vicinity the arms are in- 
clined as was shown by Morgan (trail- 
ing arms, see Sky and Telescope, April, 
1952, page 138), but one long streamer 
seems to be so nearly circular in shape 
that we cannot decide whether it trails 
behind in the galaxy’s rotation or un- 
winds in the manner proposed by 
Lindblad. 

When Oort visited the United States 
about nine months ago he had only the 
beginnings of this investigation. Now he 
has penetrated with his radio telescope 
entirely through the galaxy (except in 
the direction of the center). It was also 
Oort who in 1927 proved the existence 
of galactic rotation —we cannot help 
but feel awed by the immense advance in 
our knowledge of the Milky Way that 
has sprung from the work of this re- 
markable scientist, aided, of course, by 
his pupils and associates at Leiden. 

Among the symposia, the one on stel- 
lar evolution attracted the greatest at- 
tention, and one full day, September 6th, 
was set aside for it. Dr. H. Bondi pre- 
sided during the morning session, and 
the writer took the chair after the some- 
what abbreviated Rome siesta. Dr. Am- 
barzumian as chairman of the organiz- 
ing committee and E. Schatzman as 
secretary had arranged for several in- 
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vited papers together with a long list of 
shorter contributions. 

Ambarzumian presented an introduc- 
tory paper in which he traced the meth- 
ods and some general conclusions of 
modern research in stellar evolution. In 
his paper, and in one or two of the other 
Russian contributions, there was notice- 
able a trace of the ideological approach 
that has been so conspicuous in many 
recent Soviet publications. He spoke of 
two main trends: the purely inductive 
method, based upon mathematical the- 
ories without adequate observational 
foundation, and the deductive method 
which relies upon observed facts and 
consists in a purposeful extension of the 
direct facts to include those areas that 
are not now verifiable. The second ap- 
proach was the one used by the Soviet 
astronomers, and it has borne fruit in 
the form of predictions that could be 
tested observationally. He referred es- 
pecially to his own prediction of the ex- 
pansion of stellar associations and 
Blaauw’s, as well as Markarian’s, dis- 
covery of such motions in several groups. 

What are the principal steps of the 
investigator of stellar evolution? He 
recognizes the mass-luminosity-radius re- 
lations and combines this empirical in- 
formation with the theoretically known 
process of nuclear transformation of hy- 
drogen into helium. ‘The direct theory 
of the latter process requires an increase 
in luminosity, and therefore’ the main 
sequence should show a large dispersion. 
This is not observed; in open clusters 
the dispersion is very small. In the gen- 
eral Milky Way field it is larger but 
still inconsistent with the tacit assump- 
tion that the mass is constant. 

How, then, do the stars find their 
way into the main sequence? Ambarzu- 
mian believes that there are two star- 
forming processes: the O associations 
form hot young stars, the IT Tauri as- 
sociations form cool stars. By virtue of 
the laws of its internal constitution, 
after a relatively short period of adjust- 
ment, a young star finds itself on the 
main sequence. Thus, even without any 
further evolution the main sequence is 
from the beginning completely popu- 
lated, but at first there are relatively 
many hot stars. 

Evolution by the process of corpuscu- 
lar radiation reduces the masses and ro- 
tational velocities of the hottest stars, 
forcing them to slide down the main se- 
quence. At the same time, perturbations 
begin to force some of them to leave 
their parent associations. The cool field 
stars consist of a mixture of objects: 
some were born as O and B stars, and 
gradually slid down the H-R diagram. 
Others were born as young T Tauri 
stars, and being relatively less subject 
to loss of mass they remained in the 
main sequence, changing in luminosity 
very slowly as they burned up their orig- 
inal supply of hydrogen. 
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The essential point is the fact that we 
have two different luminosity functions: 
the one in the associations has more hot 
stars, the other in the Milky Way at 
large has an enormous preponderance of 
cool dwarfs. Ambarzumian showed that 
given these two luminosity functions — 
and they are observable — it is possible 
to derive the amount of mass which a 
star of any given luminosity loses per 
unit time. The result is that this loss 
must be proportional to the luminosity 
itself, a fundamental relation which ap- 
pears again in the paper by Fessenkov. 

The latter (together with Mrs. A. G. 
\Masevich, who presented this paper at 
the meeting) goes further and attributes 
the original process of star formation to 
gravitational condensation in nebulous 
filaments, a process that produces “star 
chains” and “star paths,” often seen 
among the remnants of nebulous wisps. 
Once a star has been formed it no longer 
grows by accretion but, on the contrary, 
it loses mass and rotational momentum, 
and at the same time it converts its hy- 
drogen into helium. 

Although both Ambarzumian and 
Fessenkov strenuously objected to the 
Hoyle-Lyttleton-Bondi theory of accre- 
tion, which Hoyle ably defended at the 
symposium, it is not clear just how the 
original process of star formation con- 
templated by the Russians differs from 
that of the Cambridge group of astro- 
physicists. 

Lyttleton discussed the mechanism of 
binary star formation and concluded that 
fission in the classical sense must be ruled 
out. On this point there was also com- 
plete unanimity: Neither fission nor 
captures can account for the facts, and 
the only reasonable hypothesis at the 
present time is the one advocated most 
plausibly by Kuiper, that all binaries 
have resulted from processes that are 
similar to the ones that have produced 
the planets; and in its latest form (pre- 
sented by Kuiper at the Liége symposium 
on comets) this theory has become quite 
similar to the theory of star formation, 
since it no longer presupposes the ex- 
istence of a sun similar to the present 
one, when the planets began to condense 





This scene at the audience with Pope Pius XII shows G. Abetti, Italy, at the 

extreme left, with Fr. Daniel J. K. O’Connell, S.J., Vatican City, in front of him. 

Dr. and Mrs. A. Danjon, France, are being presented to the Pope, while Dr. and 

Mrs, Harlow Shapley, U.S.A., look on. Mrs. B. Lindblad, Sweden, is at Dr. 
Danjon’s right. 


out of the original solar nebula. 

If we next retain the idea that a 
double star was formed out of a single 
rotating nebulous mass, whose rotational 
momentum was too large to permit the 
formation of a single star, then we have 
incorporated in the theory the essential 
feature of the fission theory. 

The writer left the symposium with 
the impression that most experts agree 
upon a surprising number of points. 
‘There was certainly no detectable differ- 
ence in either the underlying philosophy 
or in the practical methods of dealing 
with stellar evolution. But as the re- 
sult of differences in training or in ob- 
servational practice some astronomers 
are more impressed with certain facts, 
while others attribute greater signifi- 
cance to different facts. The Russians, 
in common with a good many westerners, 
believe that such phenomena as promi- 
nences, nova-like outbursts, and the like, 
point to a mechanism of major impor- 
tance. The British group attributes 
greater significance to the phenomenon 
of “sweeping up the galaxy,” which is 
certainly indirectly supported by Baade’s 
work on the Andromeda nebula, and 
which may have some very direct obser- 





At the left are Dr. and Mrs. C. D. Shane, U.S.A., and at the right are Father 
O’Connell, director of the Vatican Observatory, and Abbe Georges Lemaitre, 
Belgium. 


vational consequences in the dark and 
bright lanes of many nebulae, and in 
the remarkable new filamentary nebulae 
photographed by Shajn and Hase at 
Simeis. 

The symposium on the astrometry of 
faint stars revolved to a large extent 
around the Shane-Vasilevskis survey 
with the Lick Observatory’s 20-inch 
Ross telescope, which has the purpose 
(originally proposed by W. H. Wright) 
of tying the positions of the stars to the 
faint extragalactic nebulae. 

The symposium on astronomical in- 
struments brought papers by E. M. Lin- 
foot (Cambridge), A. Couder (Paris), 
A. Lallemand (Paris), and I. S. Bowen 
(Mount Wilson and Palomar). 

An “unofficial” symposium was or- 
ganized by Dr. Swings as a part of the 
activities of the commission on stellar 
spectra. Many of the results presented 
have already been reported in this mag- 
azine; others will be dealt with in sub- 
sequent issues. In this case as well as 
in the other symposia, it was evident that 
the symposium type of presentation is 
important because it gives each school of 
thought an opportunity to learn the 
viewpoints of the others. 

The congress was enlivened by sev- 
eral excursions: to Castel Gandolfo, 
where Pope Pius XII granted a special 
audience to the astronomers and deliv- 
ered an address on the “panorama of the 
cosmos’; to the observatory at Monte 
Mario on the outskirts of Rome; and 
to the excavations of ancient Ostia. The 
closing banquet was held on the Lido of 
modern Ostia. Many astronomers also 
availed themselves of the opportunity to 
visit Padua and the mountain observa- 
tory at Asiago, while others went to 
Naples, Pompeii, Capri, and Sorrento. 


ED. NOTE: Corrections to two captions in 
the November issue are as follows: page 5, 
read A. Nemiro for B. Kukarkin; page 15, 
read H. Lambrecht for P. ten Bruggencate. 
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NEWS NOTES 
F, J. NEUBAUER 


On September 16, 1952, Dr. F. J. 
Neubauer died in Monterey, Calif. He 
had retired from Lick Observatory in 
July, 1950, where he was associate as- 
tronomer and librarian. He will be best 
remembered for his own work on the 
radial velocities of B-type stars and work 
in collaboration with J. H. Moore on 
the radial velocities of spectroscopic 
binaries. 

From 1924 to 1929, Dr. Neubauer 
was in charge of the Lick Observatory 
expedition to Santiago, Chile, where 
probably the first comprehensive series 
of slit spectra of southern stars was ob- 
tained. In the year after his official re- 
tirement he was able to travel to South 
America to revisit the places that had 
meant so much to him professionally. 

In his capacity as librarian at Lick, 
Dr. Neubauer collected a large mass of 
material on the history of the observa- 
tory. In the 1950 volume of Popular 
Astronomy he published an account of 
the early years — an article he modestly 
considered as a nucleus around which 
a complete Lick history might eventually 
be built. 


SOLAR CORONA OCCULTS 
A RADIO STAR 


Having theorized that radiation from 
a radio star might be affected by refrac- 
tion when passing through the corona of 
the sun, even when the star is several 
solar diameters from the sun’s limb, K. 
E. Machin and F. G. Smith, Cavendish 
Laboratory, Cambridge, England, tested 
their theory on the Crab nebula, which 
is a powerful radio star. Once each 
year, in June, the sun passes a short dis- 
tance north of the famous nebula known 
as Messier 1, their relative positions dur- 
ing the middle of the month being shown 
in the upper portion of the diagram, 
which is reproduced from the magazine 
Nature, where these investigations were 
reported recently (August 23rd). 


Position of the star SUN 
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relative to the sun at noon 
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Definite occultation effects were ob- 
served at both 81.5 and 38 megacycles 
per second, even when the nebula was 
as much as 10 solar radii from the sun. 
Position measurements at the same time 
showed no deviation greater than two 
minutes of arc. The observed reduction 
in amplitude could imply an actual re- 
duction in flux density at the earth. On 
the other hand, Machin and Smith point 
out that certain characteristics of the 
corona might cause changes of the kind 
observed; in a future paper they will 
interpret their results in terms of the 
outer corona structure. 


WATCH R COR BOR! 


On October 18th, at the annual meet- 
ing of the American Association of Vari- 
able Star Observers, David W. Rose- 
brugh announced that R Coronae Bo- 
realis appeared to be fading. The first 
confirmation of this report came from 
Ferdinand Hartmann, and subsequent 
AAVSO observations show that by No- 
vember Ist the star was below the 7th 
magnitude. 

The light curve of this variable is 
completely erratic, and there is no way 
to predict what will happen during the 
next few months. It may continue to 
drop to the 14th or 15th magnitude, or 
it may recover normal 6th-magnitude 
brightness in a short time. ‘The preced- 
ing minimum began in November, 1948; 
the star was below 13th magnitude from 
February to July, 1949, and it returned 
to normal maximum early in 1950. 


32 CYGNI IN ECLIPSE 


Harvard Announcement Card 1196, 
October 28, 1952, contains the follow- 
ing message from Dr. Dean B. Mce- 
Laughlin, University of Michigan Ob- 
servatory: 

A spectrogram of 32 Cygni taken October 
26.0 U.T. shows a sharp chromospheric ab- 
sorption line at K Call, indicating the begin- 
ning of atmospheric eclipse. The line was 
absent or very much weaker October 18.1. 


The radio record of the 
solar occultation of the 
Crab nebula in Taurus, 
a strong emitter of radio 
energy. Even at a dis- 
tance of 10 solar radii 
(shown by the semi- 
circle), the occultation 
at radio wave lengths 
was noticeable. 
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The predicted date of mid-eclipse is Decem- 
ber 14. Duration is known only within limits, 
but immersion may begin as early as Novem. 
ber 30, and totality by December 4. 

Photoelectric observations should be at- 
tempted, even though the star will be poorly 
placed for observation, because the next 
eclipse, three years hence, will occur under 
even poorer conditions. 

This is a star like 31 Cygni, in which 
a cool supergiant with an extended at- 
mosphere eclipses a hot star, the latter 
gradually fading before eclipse and 
slowly reappearing to give the spectros- 
copist a detailed probing of the cool 
star’s atmosphere. An account of 31 
Cygni is given on page 114 of the 
March, 1952, issue of Sky and Tele- 
scope. 








IN THE CURRENT JOURNALS 


ADVANTAGES OF A LUNAR OB- 
SERVATORY, by Dinsmore Alter, 
Griffith Observer, October, 1952. “What 
man does on the moon will be just a 
prelude to what man will do later. The 
race will stand with the gate slightly 
ajar, ready for an age of exploration and 
travel that until the last few years was 
considered to be merely within the do- 
main of science fiction.” 


THE CAMERA OBSCURA, by Oscar 
S. Marshall, Leaflet No. 282, Astronom- 
ical Society of the Pacific. “This optical 
instrument was the precursor of the 
telescope and the photographic camera.” 


EXPOSURE HAZARD FROM COS- 
MIC RADIATION AT EXTREME 
ALTITUDE AND IN FREE SPACE, 
by Hermann J. Schaefer, Journal, Ameri- 
can Rocket Society, September-October, 
1952. “This discourse is not intended to 
deal with this problem [the effect of 
cosmic radiation on living matter] in 
its general meaning, but is limited to 
the question of what possible effects on 
the human organism might result from 
an exposure in the region of the primary 
cosmic radiation....” 

THE DEFLECTION OF LIGHT BY 
THE SOLAR GRAVITATIONAL 
FIELD, by Michael W. Ovenden, 
Science Progress, October, 1952. “The 
first prediction of a deflection of light 
by the sun’s gravitational field was made 
by Soldner as early as 1801.... Fol- 
lowing the rejection of the corpuscular 
theory of light on which it was based, 
Soldner’s work was forgotten until re- 
vived during the controversies of the 
early days of Relativity.” 

INTERPLANETARY ORBITS, by J. 
G. Porter, Journal, British Interplane- 
tary Society, September, 1952. “This 
talk is concerned only with the funda- 
mentals of orbit-work, and mainly with 
those of the Earth-Moon system; and 


I want, in particular, to deal with some» 
of the common fallacies that are all too ™ 


prevalent in discussions of this subject. 
There is, for example, a sort of implicit 
faith in the accuracy of astronomical 
data which is out of all proportion to 
the truth.” 
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THE GALACTIC CENTER IN INFRARED 


By JEAN Duray, Lyons and Haute Provence Observatories 


Y PHOTOELECTRIC measures 
B made at an effective wave length 

of 10,300 angstroms, Stebbins and 
Whitford! have detected, around the 
galactic center, a maximum of light 
which presumably corresponds to the 
nucleus of the galaxy. Later, Kaliniak, 
Krassowsky, and Nikonov? were able to 
photograph this region by means of the 
electronic device called the “electron- 
telescope,” at effective wave length 9800 
angstroms, and they observed an exten- 
sive nebulous object. 

Rough calculations based upon the 
interstellar absorption curve? and upon 
the relative intensities of the OH emis- 
sion bands in the spectrum of the night 
sky*:® led the author to the conclusion 
that it might be possible to photograph 
this nucleus object directly by using or- 
dinary infrared-sensitive emulsions in 
conjunction with suitable color filters. 
Increasing interstellar absorption from 
8000 to 10,000 angstroms may be com- 
pensated by decreasing intensities in the 
atmospheric emission bands, in such a 
way that the contrast between bright and 
dark regions of the stellar background 


Below: Infrared sweeps across the galactic center made photo- 
electrically with the 60-inch Mount Wilson reflector by Stebbins 
and Whitford in 1945 are superimposed on a Ross photograph. 
The maximum of each curve is placed opposite the correspond- 
ing declination, and the scale is 20 millimeters in galvanometer 
deflection to half a degree in declination. A bulge is outlined 
along the galactic equator centered near galactic longitude 
A large region of Sagittarius shows the star 
clouds visible to eye and camera in ordinary photographic light. 
The center of the infrared bulge and of the pictures on pages 
42 and 43 is located about 214 inches from the top and half an 
inch from the right side of this field. The tail of the Scorpion 
is easily identified in the lower right, while Zeta Sagittarii is 
close to the center left edge. 


326°.5. Right: 
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may be equal or even greater at 8000 
angstroms than at 10,000 angstroms. 
Thus, Eastman I-N plates and films 
were chosen, to be hypersensitized with 
ammonia, and to be used with Ilford No. 
207 or Wratten No. 87 filters. This 
emulsion is especially valuable in the 
region from about 6800 to 8900 ang- 
stroms. 

The first tentative exposures were 
made in May, 1952, at Lyons Observa- 
tory by J. H. Bigay, with his own 
Schmidt camera® of focal ratio 1.8. 
These pictures were quite successful, at 
effective wave lengths about 8000 and 
8500. Exposures from 20 to 120 min- 
utes showed strongly a large irregular 
cloud slightly northwards with respect 
to the galactic equator.’ 

Subsequent observations were made at 
the Haute Provence Observatory during 
the following month by P. Berthier and 
the writer, using a small camera lens 
constructed by the Société Générale 
d’Optique, of 160 millimeters focal 
length, f/2. The nucleus cloud emerges 
strongly in infrared light, but it gives 
a very weak impression in red light 


10 17HoM 


(103aE plates with Ilford 608 filter, 
wave length about 6560 angstroms), and 
is nearly inconspicuous in violet light 
(103aO plates without filter). 

Photometric measurements of the 
relative surface brightnesses for the three 
colors are now in progress on the plates, 
standardized by means of a tube sensi- 
tometer through the same filters. As a 
first approximation, the outlines of the 
cloud seem in good agreement with the 
Stebbins and Whitford photoelectric 
sweeps and with the isophotes traced by 
the Russian astronomers, though the 
bright cloud extends a few more de- 
grees toward decreasing galactic longi- 
tude. 

We attempted lastly to resolve the 
cloud into stars. I have not wholly suc- 
ceeded with the 80-cm. reflector of the 
Haute Provence Observatory, because it 
was impracticable to make exposures 
long enough at this latitude during the 
end of July. But, at the same time at 
this observatory, J. Texereau and 
Berthier obtained much better results 
using an f/2 Schmidt camera built by 
A. Couder. In spite of its short focal 
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This photograph of the region of the galactic center is a 10-minute exposure, July 18, 1952, in blue light (Eastman 103aO 
without filter), using the Schmidt camera of the Haute Provence Observatory in France. The galactic cluster M6 is in the 
lower left; the star X Sagittarii is on the upper left edge; and 45 Ophiuchi is the lower and brighter of the pair located 
about 234 inches from the right edge. This eight-degree field, which reduces to a circle about 1.2 inches in diameter on the 


small-scale Milky Way picture on the preceding page, is centered at about galactic longitude 325° (R.A. 17" 30’, Dec. 


length (594 millimeters), this instru- 
ment, which gives images of the high- 
est quality, has resolved the northern 
part of the cloud almost completely and 
has partially resolved the densest central 
part (see back cover). 

As the accompanying photographs 
show, thousands of stars that are in- 
conspicuous in blue-violet light may be 
counted on the infrared films. A few 
stars, very weak or even unseen on the 
films, extraordinarily 


violet appear 


bright in the infrared pictures. They 
lie generally in the dark regions, near 
the edges of the starcloud, and corre- 
spond presumably to red giants (or su- 
pergiants?) embedded in the absorbing 
nebulosities in front of the great star- 
cloud itself. 

According to the Russian astronomers, 
the infrared cloud and the great ordinary 
cloud in Sagittarius that is visible in blue 
light are both parts of the galactic nu- 
cleus, separated by a dark lane of dense 
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interstellar matter, impenetrable even 
for infrared light. This hypothesis 
agrees well with Baade’s results,’ for he 
has found that the stellar population of 
the blue cloud (around the globular 
cluster NGC 6522) belongs to popula- 
tion type II. 

The distance derived from cluster- 
type variables and from the brightest 
stars in that globular cluster, taking into 
account interstellar absorption, is about 
nine kiloparsecs (29,000 light-years). 





This is an infrared photograph of the region opposite, one-hour exposure on July 19, 1952 (Eastman I-N with Ilford 207 

filter), spectral range about 7500 to 8900 angstroms. The imperfections are accidental damage to the film during hypersensi- 

tizing before exposure. Note the lane of obscuring matter on the left side of the field that is still practically unpenetrated. 

The back cover (oriented with north at the left) is enlarged from an area about three inches wide and two inches high, lo- 
cated mostly below and at the right of the center of this picture. North is at the top. 


The infrared cloud that we have ob- 
served lies at least at the same distance 
and corresponds almost surely to another 
part of the galactic nucleus, otherwise 
hidden by absorbing clouds of dark 
Matter. 

Thus, we find that direct photography 
ot the galactic center on ordinary infra- 
red plates and its resolution into indi- 
vidual stars by this means seem to open 
a new field of attractive research in 
galactic structure. 
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NOTE: See 
1946, 
pioneering observations of Stebbins and Whit- 


Sky and Telescope, No- 
page 6, for a report of the 
ford mentioned in the opening parts of the 
It is there stated, “Although 
found, the 


foregoing article. 
the actual nucleus has not been 
reasons for believing that the central region 
has been outlined are its position, its form, 
and above all its extreme redness, which indi- 
cates that 1,000 of the ordinary 


blue photographic light gets through the ob- 


less than 1 


scuring interstellar dust.” 
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Amateur Astronomers 


Mip-STATES REGIONAL CONVENTION Is HELpD art Sr. Louts 


HE ANNUAL CONVENTION 
i% of the Mid-States region of the As- 
tronomical League was held on the 
weekend of September 5-7, in St. Louis, 
Mo. Delegates from several states ar- 
riving on Friday evening were enter- 
tained informally at the St. Louis Uni- 
versity Institute of Technology by the 
convention chairman, Dr. Harold A. 
Bulger, and Stuart O’Byrne, president 
of the St. Louis Amateur Astronomical 
Society, who gave illustrated talks on 
their recent tours of western observa- 
tories, including McDonald, Lowell, 
Mount Wilson, and Palomar. 

Saturday morning, following an in- 
spection of the seismological observatory 
and meteorological equipment at the 
university, members and guests presented 
a number of informal papers. George 
P. Bandemer, a member of the Air Force 
eclipse expedition to Khartoum in Feb- 
ruary, described his experiences, and 
mentioned that many of the natives be- 
lieved the expedition members were 
causing the phenomenon. Russell Maag, 
regional chairman, read a paper for 
Robert McArthur, of Kansas City, Mo., 
concerning his work with Professor B. 
L. van der Waerden on naked-eye ob- 
servations of bright star and planet set- 
tings, for comparison with similar obser- 
vations in Babylonian records. More 
observers are needed in this program, 
which was described on page 298, Sky 
and Te lescope, October, 1949. 

A proposal was made by the writer, 
and supplemented by John Reed, of 
Columbia, Mo., that the region adopt a 
program of planned co-operative observ- 
ng that would be co-ordinated through 
: central chairman. ‘This proposal was 
later adopted at a business meeting. 

Other papers included a discussion on 
space travel rockets by Larry 
Maisak, president of the Emerson As- 
tronomical problems of Mer- 
cury by C., Dearborn 
Obser latitude, longitude, and 
azimuth determinations by Dr. Edward 
M.. Brooks, St. Louis University; 
vations with a 3-inch telescope by Mil- 
ton E. Ridder, of Quincy, IIl.; and a dis- 
cussion of planetary nebulae observable 


and 


society : 
3. Stephenson, 


atory; 


obsei - 


n small instruments, by John Inman, of 
St. Louis. 


At the banquet Saturday evening, Dr. 


W. P. Bidelman, Yerkes and McDon 
ald Observatories, brought the guests up 
to date on “Recent Trends in Astro- 


nomical Research,” discussing principally 


rrent improvements in’ instrumenta- 


o! 


measuring 


and 
o! 


tion, the polarities sunspots, 


methods of the girths 


galax Cs. 
Following the dinner, we adjourned 


to the Emerson society’s observatory, 


which houses a recently completed 10- 
inch Cassegrain reflector on a Spring- 
field mounting. Other delegates also 
set up instruments for an informal ob- 
serving session, which Dr. Bidelman es- 
pecially enjoyed, confessing that he 
didn’t have much time to “stargaze” any 
more. 

Sunday morning, after a tour through 
the museum of the St. Louis Academy 
of Science, the delegates heard four more 
papers. Mr. O'Byrne explained his new 
formula for determining the visibility of 
close double stars; Warner Williams, of 
Culver, Ind., told of the excellent work 
the Culver Educational Foundation is 


doing in astronomy for young students 
at the military school’s observatory. Mr, 
Reed reported on his airplane observa- 
tions of last year’s annular eclipse, and 
Edwin E. Friton, regional director of 
the American Meteor Society, read a 
paper by James Jekel, Kirkwood, Mo., 
on the 1952 Alpha Capricornid meteor 
shower. 

Regional officers were elected for an- 
other term, and the convention was ad- 
journed by Chairman Maag. Guests 
were of the opinion that the excellent 
convention was marred only by the inter- 
pretation of the paper on space travel 
by local newspapers, resulting in the 
rather inaccurate headline, ‘“Astrono- 
mers Convene to Discuss Flying 
Saucers”! Don ZAHNER 

415 Carswold Dr. 
Clayton 5, Mo. 








A view of the exhibit set 


up at the State Fair of Texas by members of societies 


in the Southwest region of the Astronomical League. These groups attribute 
many recent increases in membership to interest stimulated among the general 
public by this and other local fairs in which they have participated. 


AN ASTRONOMICAL EXHIBIT 


EARLY 2% million people at- 

tended the State Fair of ‘Texas 
from October 4th to 19th, breaking an 
all-time record for the 67-year-old fair. 
We feel sure that no less than 100,000 
went through our astronomical booth, 
staying from 30 minutes to an 
hour. School teachers had advised chil- 
dren and their parents not to miss the 
astronomy booth, and teachers from 
other towns and states asked how they 
could organize astronomy clubs, partic- 
ularly for juniors. Of course, we are 
giving them all the assistance that we 


many 


Can. 

In the left foreground of the pic- 
ture may be seen my old barrel and 
grinding machine that I built. With 


these I demonstrated how to grind and 
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AT 


THE TEXAS STATE FAIR 


polish and figure a mirror, including the 
use of the spherometer, Foucault and 
Ronchi tests. 

Represented in the exhibit were the 
Dallas societies, both senior and junior, 
the Fort Worth societies, senior and 
junior, and the Association of Lunar and 
Planetary Observers. The Port Arthur 
club would have taken part, but the 
event conflicted with the Beaumont 
fair, in which they were exhibiting. 

The ‘Vexas Astronomical Society here 
in Dallas has taken in more than 50 
members in the past year. We have or- 
ganized a junior group, and one at 
suburban Garland. 

I. M. Brewer 
5218 Morningside Ave. 
Dallas 6, Tex. 
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ASTRONOMICAL LEAGUE 
BULLETIN 


The Bulletin of the Astronomical 
League, now in its fourth volume, is being 
edited for the year 1952-53 as a project of 
the Astronomical Society of New Haven, 
with Mrs. Grace C. Rademacher and Don- 
ald S. Kimball as coeditors, and Mrs. 
Helen Velardi as treasurer. Now in print- 
ed four-page form, sufficient copies of the 
October issue were produced for distribu- 
tion by the 64 league member organiza- 
tions to all of their individual members, 
between 3,500 and 4,000. Distribution of 
future issues will be on order from mem- 
ber organizations, at a per capita cost of 
25 cents for the year; copies will be mailed 
in bulk to the societies. 

The October issue contains among other 
things detailed information about plans 
for this year’s bulletin; a report entitled 
“Your League for the Coming Year’; a 
story of the Dallas convention; and brief 
reports on the sections of the league: 
group projects, instruments, junior activi- 
ties, observing manual, book service, pro- 
motional activity, library, proceedings, and 
bulletin. 





1953 LEAGUE CONVENTION 
TO BE IN WASHINGTON, D. C. 


The council of the Astronomical League 
has accepted the invitation extended by 
the National Capital Astronomers to hold 
its 1953 general convention in the city of 
Washington, D. C., over the Labor Day 
weekend, from September 4th to 7th. 





GULF AMATEUR ASTRONOMERS 
AT PANAMA CITY 


The Gulf Amateur Astronomers here in 
Panama City, Fla., is several years old 
now. We meet on cali, about once a 
month. Our telescopes include two 6-inch 
reflectors, one 8-inch, and a 3-inch Ross, 
and at least two refractors of small aper- 
ture. 

We have made numerous night visits to 
different grade schools in this vicinity, 
and have been called on for astronomical 
talks before science classes in our two 
junior high schools, and by different scout 
groups. We have had two meetings with 
the Pensacola club, one there and one here. 

One member is currently making an 
8-inch instrument, and I am working on 
a 16-inch reflector, after having completed 
the 8-inch mentioned above. 

N. K. McKINNON 
427 Magnolia Ave. 
Panama City, Fla. 


THIS MONTH’S MEETINGS 
Buffalo, N. Y.: Buffalo Astronomical 


Association, 8 p.m., Buffalo Museum of 
Science. Dec. 3, Dr. Donald A. MacRae, 
Warner and Swasey Observatory, “The 
Galaxy as Seen from Cleveland, Ohio.” 

Cambridge, Mass.: Bond Astronomical 
Club, 8 p.m., Harvard Observatory. Dec. 
4, Ralph S. Bates, Bridgewater State 
Teachers’ College, “Early American Con- 
tributions to Astronomy.” 

Cleveland, Ohio: Cleveland Astronom- 
ical Society, 8 p.m., Warner and Swasey 
Observatory. Dec. 5, Dr. J. J. Nassau, 


ASTRONOMICAL HIGHLIGHTS OF 1952 


EN TOP astronomical highlights 

for the past year were outlined by 
Dr. Harlow Shapley, Harvard College 
Observatory, at the October meeting of 
the American Association of Variable 
Star Observers in Cambridge, Mass. He 
noted the following as outstanding ac- 
complishments completed or announced 
in recent months: 


1. Tentative detection of the spiral 
arms of the galaxy by W. W. Morgan 
and other Yerkes Observatory astrono- 
mers, and by B. J. Bok and his Harvard 
collaborators for the southern sky. 

2. The detection of the spiral arms 
of the galaxy by the radiation of neutral 
hydrogen at the 21-centimeter wave 
length, principally the work of Dutch 
radio astronomers H. C. van de Hulst, 
C. A. Muller, and J. H. Oort. 

3. General acceptance of the growing 
evidence, produced chiefly at Mount 
Wilson-Palomar and at Harvard, that 
the luminosities of classical Cepheid var- 
iables must be revised upward, with 
the consequence that the distances of the 
Magellanic Clouds, the Andromeda 
nebula, and nearly all external galaxies 
must be appreciably increased. It is also 
now indicated that the speed at which 
the metagalaxy is expanding at any given 
distance is much less than hitherto be- 
lieved, and the age of the expansion of 
the universe is thus increased, now giv- 
ing better agreement with the radioac- 
tively determined age of the earth’s 
crust. 

4. The eclipse of the sun of February 
25, 1952, which may go down in his- 
tory as the most copiously and success- 
fully observed total solar eclipse. 

5. Analysis at the National Bureau of 
Standards by Charlotte M. Sitterly of 
the spectrum of the radioactive element 


technetium, No. 43, first produced in 
the atomic pile. At Mount Wilson and 
Palomar Observatories, spectral lines of 
this element have been found in stars 
of class 8. 

6. A new Baker-designed telescope for 
the observatory of Vanderbilt Univer- 
sity, now in the first stages of con- 
struction. It can be used as a regular 
Newtonian reflector, as a broken Casse- 
grainian, and as a Schmidt-type instru- 
ment. The optical elements are a 24-inch 
paraboloid mirror of fused quartz, a 24- 
inch correcting plate, an 11-inch two- 
component lens in the converging beam, 
and a 24-inch six-degree objective prism. 

7. Identification of two radio stars by 
W. Baade at Mount Wilson with the 
collaboration of British radio astrono- 
mers. The radio star in Cygnus appears 
to be a pair of galaxies in collision, and 
one in Cassiopeia is an expanding enve- 
lope of what may have been a supernova 
of the remote past. 

8. A theory developed by E. E. Sal- 
peter at Cornell University for the for- 
mation of the heavier elements, carbon, 
oxygen, neon, silicon, and so forth, in 
hot stars. At temperatures of 100 mil- 
lion degrees, that may exist in the cen- 
ters of stars of types O and B, these ele- 
ments may be built up from helium 
atoms created out of primordial hydro- 
gen. 

9g. Discovery of the variability in the 
shortest known period of 80 minutes of 
a low-luminosity nearby star (HD 
223065 in Phoenix), by O. J. Eggen, of 
Lick Observatory, working in Australia. 

10. Remarkable work on the color- 
magnitude arrays in some bright globular 
clusters by A. R. Sandage, H. C. Arp, 
and C. C. Baum, with the Hale tele- 
scope on Palomar Mountain. 





Warner and Swasey Observatory, “World 
Astronomy.” 

Dallas, Tex.: Texas Astronomical So- 
ciety, 8 p.m., Dallas Power and Light Co. 
auditorium. Dec. 29, John Hulme, “Rela- 
tivity: At a Layman’s Level.” 

Geneva, IIl.: Fox Valley Astronomical 
Society, 8 p.m., Public Library. Dec. 9, 
Frank Hancock, “Greek Scientists from 
Thales to Ptolemy.” 

Indianapolis, Ind.: Indiana Astronom- 
Society, 2:30 p.m., Riley Library. 
Dec. 7, Dr. John B. Irwin, Indiana Uni- 
versity, “Venus.” 

Minneapolis, Minn.: As- 
tronomy Club, 7:30 p.m., Science Museum, 
Dec. 3, Helen Hughes, “Study of Mars.” 
Dec. 17, Dr. Mark Graubard, “Ancient 
Astronomical Instruments and Theories.” 

New York, N. Y.: Amateur Astronomers 
Association, 8 p.m., American Museum 
of Natural History. Dec. 3, Charles H. 
Coles, DeJur-Amsco Corp., “A Photogra- 
pher Shoots the Sky.” 


ical 


Minneapolis 


December, 1952, SKY AND TELESCOPE 


Port Arthur, Tex.: Port Arthur Astron- 
omy Club, 7:30 p.m., home of Mr. and 
Mrs. W. C. Piggott, 5228 Fifth St. Dec. 
11, Carolyn Brown, Woodrow Wilson 
Junior High School, “Introduction to the 
Stars.” 

Rutherford, N. J.: Astronomical Society 
of Rutherford, 8 p.m., YMCA. Dee. 4, 
symposium, “Famous Astronomers of the 
Past 

San Diego, Calif.: 
of San Diego, 7:30 p.m., Gas and Electric 
building. Dec. 3, Dean Blake, “Forecast- 
ing Our Weather.” 

South Bend, Ind.: Joseph Valley 
Astronomers, 8 p.m., Hotel LaSalle. Dec. 
1, Robert E. Witucki, “Cygnus”; W. H. 
Williams, slides. 

Washington, D. C.: National 


Astronomers, 8:15 p.m., Commerce Build- 


Astronomical Society 


St. 


Capital 


ing auditorium. Dec. 6, Carroll F. Mer- 
riam, Maryland Academy of Sciences, 
“The Graphic Time Table of the 


Heavens.” 
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9) 
Books from 


CHICAGO 


Meteorites 
and their 
Properties: 


A BIBLIOGRAPHY 
ON METEORITES 


Edited by HARRISON S. BROWN, 
GUNNAR KULLERUD, & WALTER 
NICHIPORUK. A chronologically 
arranged, international bibliography 
con meteorites and related subjects 
covering material published between 
1491 and 1950. The articles listed 
are extracted from all available 
sources — periodicals, books, pam- 
phlets, papers — and more than 25,000 
reference listings appear in this com- 
prehensive work. While complete in 
itself, this volume is the first in a 
projected three volume series on me- 
teorites and their properties. 


$10.00 


The Atmospheres 
of the Earth 


and Planets 


(Revised Edition ) 


Edited by GERARD P. KUIPER. A 
complete, up-to-date revision of a basic 
work, incorporating new data on our 
upper air and the ultraviolet and X-ray 
spectrum of the sun; the night sky 
and auroral emissions; nitrous oxide 
in our atmosphere and its connection 
with the life-cycle; the infrared spec- 
trum;  protoatmosphere; and _ the 
Jovian planets. 


Illustrated. $8.50 cloth; $5.50 paper 


Write for a complete catalogue of 
books from Chicago on Mathematics 
and the Physical Sciences. 


At your bookstore, or from 
The University of Chicago Press 
5750 Ellis Ave., Chicago 37, Ill. 
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‘W BOOKS AND THE SKY {| 


COSMOLOGY 
H. Bondi. Cambridge University Press, 
Cambridge, 1952. 179 pages. $4.50. 
N THE PREFACE to this book, the 


author states that it is his aim “to 
present cosmology as a branch of physics 
in its own right.” He succeeds well 
that it might be said that he makes physics 
a branch of cosmology. Though such a 
point of view is not new, a full, modern, 
persuasive presentation of it is. 

The book has three parts — Principles 
of Cosmology (two chapters), Observa- 
tional Evidence (five chapters), and Cos- 
mological Theories (seven chapters). Each 
lucid, flowing, and 
bears a clear relation to the material pre- 
ceding and following. Inasmuch as the 
work is plainly not meant to be exhaustive, 
the author has been required to exercise a 
nice selectivity and this he has done in a 
manner that should please a wide range of 
sophisticated tastes. If there be any who 
take exception to his shading or emphasis, 
they have only to appeal to references in 
the handily arranged and informatively an- 
notated bibliography. 

The book is far more than merely a 
competent presentation of modern 
mology, however. The author has an ex- 
traordinary gift for writing with a sim- 
plicity which makes for great elegance, a 
manner of expression which is often pithy 
almost to the point of being epigrammatic. 
He “breaks trail” so efficiently that his 
readers almost never flounder in the drifts 
of theoretical or observational detail 
(which lie deep over many mono- 
graphs), this notwithstanding the fact that 
the book is not specifically directed to a 
large lay public. 

At the very outset, the author takes 
pains to relate cosmology to more familiar 
domains of inquiry. Thus, he says at one 
point, “... I do not regard cosmology as 
a minor branch of general relativity or as 
a branch of philosophy and logic.” That 
such a statement need be made seriously is 
an unhappy reflection on the reluctance 
that many astronomers and_ physicists 
alike have shown in recognizing the 
grandeur and the scientific pertinence of 
cosmological problems. Cosmologists 
have largely been under suspicion of hav- 
ing held that their subject is the “more 
remote and therefore the more 
meritorious”; Bondi’s book should do 
much to dispel any such views. 

In the first chapter the distinction is 
carefully drawn between extrapolative and 
intrapolative theories, and a few words of 
caution are given to beware the excesses of 
both. Of the former it is remarked that 
“extrapolations constitute a far greater 
danger to the progress of physics than 
so-called speculation” whereas partisans of 
the latter are prone to minimize the neces- 
sity that a theory have “relevance to the 
interpretation of observational data.” In 
either case, a cosmological theory must 
apply to a universe whose definition may 
be given in nonequivalent ways. 

One of the large features common to the 
universes of all current cosmologies is 
isotropy. The kind of isotropy demanded 
by any theory is implied by the “cosmo- 
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logical principle” of which it makes use. 


The forms taken by various cosmological © 


principles and the evidences for each are 
summarized in Chapter II. Throughout 
the book it is brought home again and 


again that each cosmology adopts some . 


form of cosmological principle and that 
the differences among the theories depend 
critically upon the particular cosmological 
principle chosen. It is a heartening indi- 
cation of the change of scientific climate ! 
that in hardly more than 15 years the 
cosmological principle can be transformed 
from a thing reviled to an axiom so secure 
that the author of this book can offer his 
opinion that “in any conflict between gen- 
eral relativity and the cosmological prin- 
ciple it seems that it is general relativity 
that must be abandoned.” =a 

Of the chapters on the observational 
evidence, the ones dealing with the 
metagalaxy and with geophysical and as- 
tronomical data are fairly standard. The 
three other chapters of Part 2 give unex- 
celled illustrations of the tremendous 
power implicit in some of the extremely 
general considerations of cosmological in- 
terest. The reader may revel in the in- 
ferences to be drawn from the “obvious” 
fact that the night sky is dark, savor the 
tantalizing prospects of establishing 
Mach’s hypothesis, and ponder the sig- | 
nificance of the highly improbable distri- | 
bution of the values of the pure numbers 
of nature. 








by 
OR. WERNHER VON BRAUN 


witty Ley 


across the 
space 
frontier 


OR. FRED L. WHIPOLE 
DR. JOSEPH KAPLAN 
OR. HEINTZ HABER 


OSCAR SCHACHTER 


Eduted by 
CORNELIUS RYAN 















“An authoritative, 
clearly written and 
superbly illustrated 
preview of man’s first 


. ur 
space station. 
—N. Y. Times Book Review 

ee oe x 
This fascinating book is a 
scientific blueprint of the space 
station we can build in 10 to 
15 years, and of the problems 


involved, 

Expert rocket scientists give THE 
a vivid description of the space 
station itself, 1,075 miles from VIKING 
earth, which will be a take-off PRESS 
point for outer space. Orig- 
inally an article in Collier’s, 18 E. 48 oh 
the material has been expand- NEW YORK 1! 

N. Y. 


ed into a big 8%” x 10%4” 
book, written by Dr. Wernher 
von Braun, Willy Ley, Dr. 
Fred L. Whipple, and others. 





Color illustrations by Bone- 
stell, Klep, etc. Edited by 
Cornelius Ryan. $3.95 
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Part 3 opens with a chapter which sum- 
marizes the common features of all mod- 
ern cosmological theories and serves to 
introduce most of the necessary cosmo- 
logical jargon. There follow single chap- 
ters on each of the cosmological systems 
of Newtonian theory, general relativity, 
kinematic relativity, the steady-state 
theory, and finally the theories of Edding- 
ton, Dirac, and Jordan. A _ concluding 
chapter undertakes to assess the merits of 
the various cosmologies insofar as these 
were evaluable at the end of 1950. Here, 
as throughout the book, the author has 
been transparently scrupulous in pointing 
out the principal virtues and limitations 
of each theory no less than any other. As 
a co-author of the steady-state theory, he 
admits to a personal bias in its favor, but 
he is not the less ready to admit its 
vulnerability nor to see merit in alterna- 
tive cosmologies. 

Not even a book of the excellence of 
this one, however, can be read without an 
occasional murmur of dissent. One realizes 
after reading the chapter on the cosmo- 
logical models of general relativity that 
nowhere has the author repeated Milne’s 
interesting observation that the first- 
power repulsion that stems from the term 
of the field equations containing the cos- 
mological constant leads to “such fantastic 
results as that a particle may affect the 
motion of another particle the more the 
farther away it is. ” Nor does one 
find mention of the denials, voiced by able 
thinkers such as Poincaré and Milne, of 
the necessity for the use of general rela- 
tivity’s curved spaces. So much attention 
has been given the use of non-Euclidean 
geometries in the well-advertised  uni- 
verses of general relativity that these toys 
of the abstract geometer are generally 
supposed to be a necessary part of cos- 
mologists’ apparatus; it would be well to 
lay this cosmological ghost. 

The treatment given kinematic rela- 
tivity is possibly the most sympathetic ac- 
count by any author not a disciple of 
Milne, the theory’s creator. It is most 
refreshing to read the judgment that kine- 
matic relativity was at first (and, un- 
fortunately, in some quarters still is) 
“criticized very severely, often unjustly, 
and sometimes frivolously.” It is some- 
thing of a disappointment, then, that 
nothing is said of Milne’s claim to have 
incorporated Mach’s hypothesis into kine- 
matic relativity. It is a rude surprise to 
come upon the (incorrect) assertion that 











GEOLOGY APPLIED TO 
SELENOLOGY 
By J. E. SPURR 
“This is the first time that lunar features have 
been studied carefully by one trained and ex- 
perienced in modern structural and igneous 
geology.” — Journal of Geology. 
Vols. I and II combined, FEATURES OF 
THE Moon, 1945, 430 pp., 95 text 
RIRR coca Soe ne seke cone ccneseaee 
Vol. III, Lunar Catastropuic Histo- 
RY, 1948, 253 pp., 47 text figures ..$ 4.00 
Vol. IV, Tae SHRUNKEN Moon, 1949, 
207 pp., 36 text figures . 
Complete Sat << <icicco<< a vdeec sees civ s@EOUe 


ROBERT A. SPURR 
Box 413, College Park, Maryland 
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kinematic relativity may permit a secular 
variation of the “pure numbers of nature.” 

The unconscious climax of the book is 
the chapter on the steady-state theory, 
better known as the theory of continuous 
creation. The author’s evident dispassion 
will earn this, his own brain child, a fair 
hearing. The theory is shown to derive 
from the postulate that it is impossible to 
specify either absolute position or abso- 
lute epoch. The description of this propo- 
sition as the “perfect” cosmological prin- 
ciple is reminiscent of the ancients’ 
insistence on the “perfection” of circles. 
Nor is it abundantly clear why inability 
to tell cosmic time is either a necessity or 
a desideratum. Other than that it is a 
proposition that may be entertained, the 
extended (perfect) cosmological principle 
has no recommendation beyond being a 
questionable extension to the time variable 
of an isotropy imposed on the space co- 
ordinates. 

The positive evidence for continuous 
creation seems largely a reed support. The 
theories of stellar dynamics and _ stellar 
evolution are not yet capable of affording 
sure estimates of the age of the galaxy or 
of the amounts of nonluminous matter in 
it. Moreover, it is overlooked that absorb- 
ing matter is apparently absent from ellip- 
tical galaxies. The appeal to Stebbins’ and 
Whitford’s discovery of an excess redden- 
ing of distant galaxies over and above 
what is expected from the red shift is 
vitiated by the fact that the excess is 
found only for elliptical galaxies. And 
what is considered one of the most serious 
indictments of the restricted cosmological 
principle, the disparity between the recent 
determinations of the age of the earth and 
Hubble’s constant, is a discrepancy largely 
removed since the writing of the book. 

Of the hypothesis of continuous creation 
the author states that it answers more 
questions than the hypothesis of the con- 
servation of matter. Yet he also states, 
“the creation here discussed is the forma- 
tion of matter... out of nothing.” This, 
in effect, no less “forbids us to examine 
creation itself” than the hypothesis that 
creation was a singular point in the past: 
there has been substituted a multitude of 
flea-size singularities for one elephant-size 
singularity. If, however, continuous crea- 
tion cannot be ruled out logically, as it 
cannot, it is at least possible to set an 
upper limit to the rate of creation. We 
thus come upon another of that group of 
dubious very small cosmological numbers 
which includes the cosmological constant 
and the curvature of space. 

Even if such considerations do not give 
the reader pause, he will be left to wonder 
by what prenatal wisdom the newly 
created hydrogen atoms know to be born 
with the velocity of the substratum and 
why the galaxies recede at all. They seem 
to be like little Sambo’s tigers who “ran 
faster and faster and faster, till they all 
just melted away, and there was nothing 
left but a great big pool of melted butter.” 

If these or other questions insinuate 
themselves upon the reader they will but 
serve to increase the stimulation of a very 
stimulating book. Bondi’s Cosmology is 
a work that novice and expert can read for 
enjoyment or for profit. 

WASLEY S. KROGDAHL 
Dearborn Observatory 
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Astronomy Films 


A series of 16-mm. 


sound 


films, 400-foot reels, for class- 


room use. 


Reel Subjects 


I THE SUN 
II THE MOON 


THE SOLAR SYSTEM 


IV 
V 


THE MILKY WAY 


EXTERIOR GALAXIES Dec. 


Ready 


Oct. 19 
Oet. I 
Nov. 19 
Dec. 3 
17 


Narration by Dr. Ruroy Sibley, 


winner “National Best 


Teller” 


award for distinguished service on 


the American lecture platform for 


his motion picture lecture, “The 


Universe of Palomar.” 


International 
Screen Organization 


609 PHILADELPHIA AVENUE 
WASHINGTON 12, D. C. 




















Just Published 


Insight 
Into 


Astronomy 
By Leo Mattersdorf 


President, Amateur Astronomers 
Association, Inc., New York City 


book describes 


This 


terms, for the average person to 
understand, the solar system, the 


stars, sun, moon, planets, 
tides, how time is determi 


many other phases of astronomy. 
It is at once an introduction to 
astronomy and a basic discourse 
that will be helpful to young and 
old alike who thirst for elemental 
knowledge of the great mysteries 


of the universe. 


‘It is illustrated with diagrams 
and photographs, and contains a 


suggested reading list. 


223 pages 


Published by Lantern Press, Inc., 


in collaboration with 


SKY PUBLISHING CORPORATION 


Harvard College Observatory 


Cambridge 38, Mass. 


in clear 


eclipses, 
ned, and 


$3.50 
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WAR SURPLUS BARGAIN 


PTICS 


ACHROMATIC TELESCOPE OBJECTIVES — 


Perfect Magnesium Fluoride Coated and ce- 
mented Gov’t. Surplus lenses made of finest 
Crown and Flint optical glass. They = fully 
corrected and have tremendous resolving power 
and can be readily used with 4%” F.L. eye- 
pieces, Guaranteed well suited for Astronomical 


Telescopes, gy omen etc. Gov't. cost 
approximately $100.00 
Diameter Focal Length Each 

54 mm (2%”) 300 mm (11.811”) .$12.50 
54 mm (2%”) 336 mm (18”) ..... 12.50 
54 mm (2%”) 390 mm (15.356”). 9.75 
54 mm (2%”) 6508 mm (20) .... 12.50 
54 mm (2%”) 600 mm (23%”) .. 12.50 
78 mm (3 1/16”) 881 mm (15”) .... 21.00 
81 mm (3 8/16”) 622 mm (2414”) 22.50 
83 mm (3%”) 660 mm (26”)...... 28.00 
88 mm (3%”) 711 mm (28”) .... 28.00 
83 mm (3%”) 876 mm (34%4”) 28.00 
838 mm (3%”) 1016 mm (40”) .... 30.00 


SYMMETRICAL EYEPIECE LENS SET 


Each set consists of two con ggg -fluoride 
coated and cemented achromats, and 
Gov't. spacing diagram. Gives wide flat field. 


%” E.F.L. (20X) Lens Set 13-mm dia. . $4.50 
%” E.F.L. (13X) Lens Set 18-mm dia. . $3.50 


Rectangular Magnifying Lens — Seconds, 


sells for $6.50. Size 2” x 4” .......... 1.00 
First Surface Mirror 12”x15” 44” thick 8.75 
First Surface Mirror 8”x10” 14” thick 4.25 
First Surface Mirror 4”x4” Ag thick. 1.50 
First Surface Mirror 114”x114” 1/16” thick .25 


Optical Peep Sight — Use as camera view- 
finder, etc. Dia. 144”, weight 1% oz. ... $1.00 
LENS CLEANING TISSUE — 500 sheets 744” 
x 11”. Bargain priced at only 

RIGHT ANGLE PRISMS 


8-mm face .. ea. $ .75 28-mm face .. ea. $1.75 
12-mm face .. ea. .75 38-mm face.. ea. 2.00 
23-mm face .. ea. 1.25 47-mm face .. ea. 3.00 


!!!NEW LOW PRICES!!! 


BEAUTIFUL IMPORTED BINOCULARS 
Precision made, at a low low price within the 


reach of every man’s pocketbook. Complete 
with carrying case and straps. 

6 x 15 Ind. Focus .. Coated ..... $16.00* 
S x 25 Conter Focus. 2.0.0 cccccccs 23.30* 
S = BO Comte’ Feous ..0..6cccccccss 27.50* 
7 x 35 Center Focus .. Coated ... 46.75* 
7 x 60 Ind. Focus .. Coated ..... 39.75* 
7 x 50 Center Focus .. Coated ... 49.75* 
10 x 56 Ind. Focus .. Coated ..... 45.00* 
16 x 50 Center Focus .. Coated... 55.00* 


*Plus 20% Federal Excise Tax 


MOUNTED EYEPIECE has two lenses 29 mm 
in diameter. Cell fits 144” tube. 114” E.F.L. 


PMD 655956509 Ana Fad 68S $0 ean bose Ee $4.50 


3x ELBOW TELE- 
SCOPE — Makes a 
nice low-priced find- 
er. 1” Achromatic 
Objective. Amici 
Prism Erecting Sys- 
tem, 13%” Achro- 
matic Eye and Field 
Lens. Small, com- 


, pact, light weight, 
Gov't. Cost $200. 2 Ibs. 


Plain Optics $6.50 Coated Optics $10.50 





“MILLIONS” of Lenses, etc. 
Free Catalogue 











We pay the POSTAGE — C.O.D.’s you pay 
postage. Satisfaction guaranteed or money re- 
funded if merchandise returned within 10 days. 


A. JAEGERS 0 Wot Bowit ne 











GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 
BALANCING EQUATORIALLY MOUNTED TELESCOPES 


LTHOUGH much has been written 
regarding the design of telescopes 
and their mountings, the subject of bal- 
ancing an instrument has apparently been 
touched upon only lightly. Reasonably 
accurate balance is important in telescopes 
equipped with drive systems having a 
friction clutch. If the balance is poor the 
clutch is apt to slip. If the clutch is 
tightened to prevent slippage, high loads 
are applied to the gear teeth and shafts of 
the reduction system, which will cause 
excessively rapid wear and perhaps failure. 
Consider the three equilibrium condi- 
tions illustrated in Fig. 1. In each con- 
dition the pivot is assumed to have very 
little friction. In Fig. la the center of 
gravity is directly above the axis of rota- 
tion, illustrating a condition of unstable 
equilibrium. The body will tend to rotate 
farther if displaced slightly from its equi- 
librium position. 

With the center of gravity directly under 
the axis of rotation, as in lb, we have 
stable equilibrium. The body will tend to 
return to its equilibrium position after 
being displaced from it. 

Fig. lc illustrates neutral equilibrium. 
With the center of gravity coincident with 
the axis of rotation, the body will remain 
in whatever angular position it is set. It 
is this condition which is necessary for 
proper balance. 

To illustrate the application of the prin- 
ciple of neutral equilibrium to the balanc- 
ing of an equatorially mounted telescope, 
let us consider an instrument mounted 
either on a German mount or the cross- 
axis type of equatorial. As is apparent 
from Figs. 2, 3, and 4, besides the prin- 
cipal declination counterweight used on 
these mountings, there will be three aux- 
iliary counterweights. If we call the reg- 
ular weight No. 1, there will be two other 
counterweights on the declination axis, 
mounted at right angles to the shaft and 
at right angles to each other. Refer to 
these as numbers 2 and 3, with 2 mounted 
parallel to the telescope tube, which is at 
the other end of the axis. The polar coun- 
terweight will bear the designation 4. 
Counterweight 3 is included because the 
telescope proper contains unbalances with 
respect to the tube axis, such as the eye- 
piece and the finder telescope. If these 
unbalances are compensated for directly 
on the telescope tube, counterweight 3 
will probably not be necessary. 

If the declination axis of a telescope that 
we wish to balance has friction-free bear- 
ings and the slow-motion declination 
worm is disconnected, it is a fairly simple 
matter to obtain neutral equilibrium about 
the declination axis. The first step is to 
adjust the regular declination axis coun- 
terweight (No. 1), with the axis horizon- 
tal, until equilibrium about the polar axis 
exists. If we now look along the declina- 
tion axis, the picture will be somewhat 
as illustrated in Fig. 2. 

If the center of gravity of the declina- 
tion parts is at some arbitrary position, 
such as a in Fig. 2, the telescope tube will 
tend to rotate (in this case, clockwise) 
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Fig. 1. Three principal conditions of 
equilibrium for a rotating body. 


from a vertical position. If we adjust 
counterweight 3 to the left, the center of 
gravity is moved in the same direction, 
and eventually it reaches the point b di-| 
rectly above the declination axis. We now 
have the condition of unstable equilibrium ~ 
shown in Fig. la. By adjusting counter- © 
weight 2 downward, the center of gravity : 
may be made to coincide with the declina- [ 
tion axis and we will have achieved the ” 
desired neutral equilibrium in declination, | 
Now turn to the problem of obtaining 
neutral equilibrium about the polar axis. 
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New Low Prices on PYREX 
Reflecting Telescope Kits 


The most complete kits 
on the market. 





In addition to the usual supply of 
abrasives, rouge, etc., you get the 
new, fast-polishing cerium oxide to 
save hours of work. 

You can get a brass diagonal | — 
holder (spider) for only $1.00 addi- | 
tional if ordered with a telescope kit. |. 
Prices quoted below are for a Gen- | — 
uine Pyrex telescope blank and a * 
plate glass tool. 


PYREX MIRROR KITS & 





Diameter Thickness Price 
4l/,” 3 ” 
6” I taf q # 
8” 1!/,” $11.00 j|i- 
10” 1%,” $19.00 a 
121/,” 21/2” $35.50 2 
PLATE GLASS KITS : 
6” 1“ $ 5.50 s 
7 1” $ 6.75 2 
8” 1° $ 8.00 ‘ 
PRISM .. 6/2" long, 1%" face .. $3.25 | 
PRISM .. 51/2” long, 11/2” face .. $1.85 
Postage Paid to Ist and 2nd postal zones from % 
N. Y. Add 5% 3rd and 4th i senes, 10% 5th | 


and 6th zones. Add 15% 7th and 8th zones. 
Send for free catalog of optical supplies. | 


DAVID WILLIAM WOLF 








74 Hunnewell Ave. Elmont, L. I., N. Y- FS 
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Fig. 2. The counterweights on the dec- 


lination axis for final adjustment of a 
state of equilibrium around this axis of 
rotation. 


In general, the situation regarding the 
centers of gravity will now be illustrated 
in Fig. 3, which is all in the vertical plane 
of the polar axis. Here we assume that the 
declination axis does not intersect the 
polar axis. Poor machining and misalign- 
ments can cause this situation. The as- 
sumption is also made that lack of sym- 
metry has caused the center of gravity of 
the polar parts (those parts not rotatable 
in declination) to lie off the polar axis. 
The combined center of gravity will lie on 
a line between the two centers of gravity 
in a position dependent upon the relative 
values of the masses, as at A. 

It can be seen that adjustment of coun- 
terweight 4 will move the center of gravity 
of the polar parts, which will shift the 
position of the combined centers of grav- 





ity. If a condition such as is illustrated in 
Fig. 3 exists, counterweight 4 should be 
adjusted upward to make the combined 
C.G. move from point A off the polar axis 
to point B on the polar axis. During ad- 
justment, the assembly will become less 
and less stable as neutral stability about 
the polar axis is approached. The process 
is one of going from the condition illus- 
trated in Fig. 1b to that of Fig. 1c. It is 
understood that the drive system must be 
disconnected while performing these ad- 
justments. 

In the event that it is inconvenient to 
release the declination slow-motion worm, 
or if considerable declination axis friction 
exists, it will not be possible to obtain 
neutral equilibrium about the declination 
axis directly. There is, however, an in- 
direct method that will produce the desired 
results. As in the previous procedure, the 
first step is to adjust the principal decli- 
nation counterweight with the axis hori- 
zontal until equilibrium about the polar 
axis is achieved. 

The center of gravity situation may now 







GRAVITY 
C.G. OF POLAR 





Fig. 3. At C the declination axis is 
coincident with the center of gravity of 
the declination parts. 








WE HAVE IN STOCK tor immediate delivery 
the best eyepiece ever produced for astronom- 
ical and scientific work, with the following 
characteristics: 

1. Four-element design giving a flat, beautiful- 
ly corrected field of 50° covering more than 
160 per cent of the area of the conventional 


Ramsden for the same power. This eyepiece is 
a “must” for RFT work 
2. Precision optical elements, magnesium 


fluoride hard coated, increasing the light trans- 
mission approximately 10 per cent. 
3. Simple take-down for cleaning. 


4, Precision metal parts black anodized for 
anti-reflection and ground to 114” O. D. 
5. Clean mechanical design permitting com- 


fortable observation and ease of focusing. 


These eyepieces are produced in 8 mm., 


These objectives are sold with cells 
and rigidly tested on double stars for resolving power before being sold. 


Unconditionally guaranteed — Immediate delivery 


CHESTER BRANDON 





ORTHOSCOPIC 





16 mm., and 32 mm. effective focal lengths only. 


ASTRONOMICAL OBJECTIVES 





GCUEARS 


ne were 


Price postpaid, $15.95 each 


WE CAN SHIP from stock quality astronom- 
ical objectives with the following features: 
1. Superior optical design utilizing a larger 
air separation. Color corrected on C and F 
and hand corrected on spacing to reduce resid- 
uals to a minimum. Completely free of 
coma. 

fluoride 


2. Glass-air surfaces magnesium | 
approxl- 


coated, increasing light transmission 
mately 10 per cent. 
3. Quality optical glass precision annealed and 
held to one ring test plate match. 
4. Cell made to precision tolerances and suit- 
ably coated to prevent stray light reflections. 
Each cell engraved with effective focal length 
and serial number. 
These objectives are supplied as follows: 

3” C.A. 45” E.F.L. $ 49.00 

4” C.A. 60” E.F.L. $119.00 


California residents, add 3% sales tax 


Box 126, Montrose, California 
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ONLY 

Postpaid 
Good optical qualities. Fine 
| focusing. Certainly not the equal 


| 


| Stock No. 


| Stock 75223-Y 


| of a $200 instrument 


UNUSUAL OPTICAL BARGAINS 
Imported 
150 Power 
Refractor 


Telescope 
with MONOAXIS 
EQUATORIAL 
MOUNT and 
ADJUSTABLE 
TRIPOD 
A $400 Value 
AT ONLY 


$29500 


Distinctly superior to seemingly similar instru- 
ments available at less cost. This is a Japanese 
import from one of Nippon’s finest quality tele- 
scope manufacturers. 

63 mm. diameter achromatic objective with 900 
mm. focal length. For terrestrial or astronomical 
use 





1. COMPLETE WITH EQUATORIAL MOUNT- 
ING, SLOW MOTION CONTROLS 
. EYEPIECES GIVE POWERS OF 23X, 30X, 
36X, 72X, 150X 


3. 30 POWER IMAGE ERECTING TERRESTRI- 
AL EYEPIECE. 

4. DIAGONAL “ZENITH” PRISM FOR COM- 

FORTABLE VIEWING. 

- SPLENDID SUNSPOT PROJECTOR. 

6. FINDER 6 POWER. 

7. STURDY WOODEN CASE HOLDS TELE- 
SCOPE AND TRIPOD. 

| Stock No. 70 70, 010- » - D-Y, $295 5.00 f. 0. b. 


IMPORTED 
MICROSCOPE 


100, 200, 300 POWER 


nN 


Barrington, N.J. 





- but defi- 
nition is surprisingly clear and 
good . .. in fact amazingly so 
at this price. Serviceable con- 
struction. The greatest micro- 
scope bargain on the market! 
TRY IT FOR 10 DAYS... iH 
you're not completely satisfied 
your money will be refunded in 

full. aie 
Instrument comes packed in onc Stag 
Square Stag e 
sturdy, hardwood case, (24%" x 25 
70,008-Y with Slide 

$14.95 Postpaid Clamps. 

IMPORTED 20X 
TELESCOPE AND TRIPOD 
Machined threaded fittings 
throughout. Weighs 7 ounces. 
6%” closed length. 1384” 
open length. Achromatic ob- 
jective lens low _ reflection 
coated on inside. Makes ex- 
cellent spotting scope. Swivel- 
head tripod is _ collapsible. 

9” high. 

Stock #50,007-Y (with Tripod) .... $12.95 Pstpd. 
Stock #50,006-Y (without Tripod) $ 8.95 Pstpd. 


MOUNTED ERFLE EYEPIECE 
Wide angle! Used on astronomical telescope. Con- 
sists of three achromats perfect and coated, in a 
metal focusing mount. Diameter of lenses 46, 46, 
and 88 mms. Government cost about $54.00. Focal 
length 114” (32 mm.). This eyepiece will give you 
an unusually Psa field. 


1 Ocular, 

3 Objective 
Lenses. 

Rack & Pinion 
Focusing. 
Revolving 
Dise-Light 
Adjustable 


&”) 














Staes BEIT nv cccesccccccccoess $8.50 Postpaid 
CROSSLINE _— — Dia. 29 mm 
ee SS Orr rrr rT 50c Postpaid 


TELESCOPE EYEPIECE — Consists of 2 Achro- 
matic lenses F.L. 28 mm. in a metal mount. 
| Stock #5140-Y $4.50 Postpaid 
| Same as above but about 114” extension has been 
added with O.D. of 114”, which is standard for 
astronomical telescopes. 

$5.25 Postpaid 


| SIMPLE LENS KITS!—Fun for adults! Fun for 
| children! Kits include plainly written illustrated 
| booklet showing how you can build lots of optical 


items. Use these lenses in experimental optics, 
building TELESCOPES, low power Micro- 
| scopes, ete. 

| Stock #2-Y—10 lenses .......... $1.00 Postpaid 
| Stock #5-Y—45 lenses .......... $5.00 Postpaid 
Stock #10-Y—80 lenses ......... $10.00 Postpaid 


| We Have Literally Millions of WAR eo 


| LENSES. J AND PRISMS FOR SALE AT 


| 


RICES. Write for Catalog “Y”—FREE! 
Order by Stock No.— Send Check or M.O. 
Satisfaction Guaranteed 


EDMUND SCIENTIFIC CORP. 


BARRINGTON, NEW JERSEY 
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BROWER SOLAR FILTER 
Ideal for direct viewing of the sun with 
all telescopes. Fits a standard 114” tube 
and is placed in front of your eyepiece. It 
is readily removed (like an eyepiece) for 
conversion to night viewing. This filter has 
been developed especially for reflectors and 
tested thoroughly with all sizes of objec- 
tives. It will not crack, or harm the eye- 
piece or mirror. $15.00 postpaid 


Made only by 
LABORATORY OPTICAL CO. 
Plainfield, N. J. 


be as illustrated in Fig. 4, where all the 
centers of gravity are assumed to lie in 
a vertical (north-south) plane through the 
polar axis and, as in the previous discus- 
sion, it is assumed that the declination axis 
does not intersect the polar axis. It is 
further assumed that the center of gravity 
of the declination parts does not lie on 
| the declination axis, so that as the tele- 
scope is rotated in declination only, this 
center of gravity describes a circle about 
the declination axis. The center of gravity 





of the polar parts is, of course, stationary 





POLARIZING FILTER 
Oval shape 414” x 3-9/16”, mounted 


on a half frame with a 90° swing 
OR i cet aes Ma $1.75 each 
2 for $3.00 

DOVE PRISM — 2!/.” long, face 5/8” 
“EL, aC $1.50 each 
2 for $2.50 


MOTOR — One - revolution - per - hour 
clock type, 115-volt, a.c., overall size 


Ce AGIOS awakes soces $3.85 each 

AMICI (ROOF) PRISM 
eA BON 4 ios 4 ois x $1.50 each 
2 for $2.50 


35-mm FILE CABINET 
35-mm Air Force Surplus Photo Slide 
File. Will hold 2,218 easily accessible 
and enumerated 2” x 2” slides. Also 
included, a 28 x 20 Da-Lite screen. 
Dustproof case of wood and finished 
in black leatherette with metal cor- 
ners and strong convenient carrying 
handles. Size 321/, x 21 x 6 inches. 
Complete, f.o.b. N.Y.C. ........ $22.50 
Sorry No C.0.D. Send Check or Money 

Order. We Pay the Postage. 


A. COTTONE & CO. 
340 Canal St. New York 13, N. Y. 


during this operation while the combined 
center of gravity moves in a closed path 
which can be proven to be a circle. In 
Fig. 4 the path of the combined C.G. is 
shown by the dashed circles and the path 
of the center of gravity of the declination 
parts by the solid circles. 

Let us assume that the center of gravity 
of the declination parts is initially at a on 
the outer solid circle. By adjusting coun- 
terweight 2 downward this center of 
gravity moves along the line a-b toward 


Fig. 4. The initial locus 
cf the center of gravity 
of the declination parts 
is at C, while C’ is the 
minimum locus after 
adjustment of counter- 
weight 2. The initial in- 
stability angle is S; the 
final instability angle 
(minimum) is S’. All 
parts of this diagram 
lie in the vertical plane 
of the polar axis. 


C.G. OF POLAR 
PARTS 








the point b. The minimum diameter circle 
for the center of gravity of the declination 
parts will result when the center of gravity 
reaches the point b. Any further improve. 
ment in balance will have to be accom. 
plished by adjustment of counterweight 3, 

Now let us consider the combined center 


of gravity. If the polar axis is situated 


as shown in Fig. 4, we see that the com. © 


bined C.G. is for a time above the polar 


axis (unstable) and for a time below it | 


(stable) as the telescope is rotated in dec- 
lination. If the center of gravity of the 
declination parts lies on circle C, the com. 
bined C.G. will rotate on the larger of 
the two concentric dashed circles. 


Fig. 4 as S. 

If adjustment is made with counter. © 
weight 2 (in this case downward), the 
aforementioned instability angle S_ will 
grow less until the center of gravity of the 
declination parts lies on circle C’ and the 
combined C.G. lies on the inner of the 
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At Last! — A Telescope You Can Afford ! 





UNITRON 





2.4-INCH EQUATORIAL 
UNITRON Model 128 


The complete instrument for 
the active amateur. 
Objective: 60-mm., (2.4”) aperture, 900-mm. 
(35.4”) focal length, f/15. 
Eyepieces: 9 mm. achr. Ramsden 
18 mm. Huygens for 50x 
25 mm. terrestrial for 35x 
150x orthoscopic, 129x, and 
pieces available at extra cost. 


COMPLETE with equatorial mounting 
and slow-motion controls, tripod, 
view finder, star diagonal, erecting 


jan worden ome Oe GOS 


for 100x 


72x eye- 








UNITRON Refractors at Unbelievably Low Prices 


The telescopes all astronomers are talk- 
ing about. Precision made from the 
finest materials by one of the world’s 
largest manufacturers of optical instru- 
ments. 


—LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum 
brilliance and clarity of image. 


—Each model is equipped with a sturdy TRIPOD and 
SLOW-MOTION mechanism, low-power VIEW FIND- 
ER, STAR DIAGONAL for convenience in observing at 
all altitudes, RACK AND PINION FOCUSING, EYE- 
PIECES, a sunglass for solar observation, an ERECT- 
ING PRISM SYSTEM for terrestrial observation, and 
comes complete with WOODEN CARRYING CASE. 


—tThese accessories are included with your telescope. ... 
There are no costly extras to buy. 


—There are models as low as $75. 


2.4-INCH ALTAZIMUTH REFRACTOR 
UNITRON Model 114 

Not illustrated. Identical with Model 128 

but with altazimuth instead of equatorial 

mounting. Same acces- 

sories included. Only $125 


Send check or money order or 
write today for further information to 


UNITED SCIENTIFIC CO. 
204 Milk St., Dept. TA-12, Boston 9, Mass. 


Fully Guaranteed 


Telescopes Shipped Express Collect 
25% deposit required on C.O.D. shipments 
TELESCOPES MICROSCOPES 
SCIENTIFIC INSTRUMENTS 
SEE OUR MICROSCOPE AD ON PAGE 52 


UNITRON 





3-INCH EQUATORIAL 
UNITRON Model 142 


Ideal for amateur research 
and school observatories. 
Objective: 75-mm. (3”) aperture, 1200-mm. 

(47.2”) focal length, f£/16. 


Eyepieces: 6 mm. orthoscopic for 200x 
9 mm. achr. Ramsden for 133x 
12.5 mm. Huygens for 96x 
18 mm. Huygens for 67x 
25 mm. terrestrial for 45x 


COMPLETE with equatorial mounting 
and slow-motion controls, tripod, 
setting circles, sun projecting screen, 
view finder, star diagonal, erecting 


prism system. Only $435 


wooden cases. 











50 Sky AND TELESCOPE, December, 


1952 








The } 
telescope will be unstable about the polar ~ 
axis throughout the region indicated in ~ 
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BERAL COATINGS 


Have the same optical characteristics as alu- 
minized coatings, but mechanically they are 
far more durable. Prices for BERAL coating 
telescope mirrors are a3 follows: 6” diam.- 
$2.50; 8”-$3.50; 10”-$5.00; 1214”-$8.00; each 
f.o.b. Skokie, Ill. 

MOUNTED OBJECTIVES of the highest qual- 
ity, clear aperture 1-9/16”, focal length 1014”. 
Price $5.00 each postpaid. 

RICHEST-FIELD TELESCOPE OBJECTIVES: 
10” f.1. $5.60 ea. ; 2%” diam. 8” f.1. 
a.; 2144” diam. 6” f.1. $5.00 ea. ; 2-3/16” 
diam. 514” f.1. $4.00 ea, 

UNMOUNTED ACHROMATS: Ideal for mak- 
ing erectors and long relief, long f.1. eyepieces: 
1-11/16” diam. 514” f.1. $3.50 ea.; 1-11/16” 
diam. 414” f.1. $3.50 ea. Postpaid. 

PITCH POLISHED BERAL COATED DIAGO- 
NALS, 134” x 1%”, excellent for use with 6” 
and 8” mirrors. Price, flat to % wave, $2.75 
each; flat to 44 wave, $3.75 each; postpaid. 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. SKOKIE, ILL. 








BUILD YOUR OWN 
TELESCOPE 


KITS: Complete with instructions, high 
quality materials, supplied at low 





prices. 

Plate — $4.00 up Pyrex — $5.50 up 
Lenses Cells 
Prisms Eyepieces 

Accessories 
Aluminizing — with the new 


Quartz Coating 
Satisfaction or Money Refunded 
Write for Free Catalog 


GARTH OPTICAL COMPANY 
130 Garth Rd. Scarsdale, N. Y. 














SKY-SCOPE 


The new and improved 31-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled—$29.75 
Equatorially Mounted, 60 Power 
Y4-wave Aluminized Mirror 
Ramsden Type Ocular 
125x & 35x Supp. Eyepieces, ea. $5.00 
6-power Finders .... postpaid, ea. $7.30 
We invite your attention to our free bro- 


chure describing in a straightforward man- 
ner the instrument’s amazing performance. 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 














Amateur 
Telescope 
Makers 
Supplies 


Ramsden 
Eyepieces 
Combination 
Eyepiece and 
Prism Holders 
Mirror Cells 
Finders 


Equatorial 
Mountings 
Prisms 


Send for a 
price list 
25 Richard Road 
East Hartford 8, Conn. 








two dashed circles, at which time the in- 
stability angle will be that marked S’. If 
further downward adjustment is made of 
counterweight 2, the corresponding solid 
and dashed circles will increase in diameter 
and the instability angle will likewise in- 
crease. We therefore have an indication of 
when to stop adjusting counterweight 2: 
when the instability angle is a minimum. 

It may be, however, that the minimum 
dashed circle will turn out to lie com- 
pletely below the polar axis, in which case 
there will be no minimum to the instability 
angle. The latter will become zero when 
the dashed circle is tangent to the polar 
axis, and as further adjustment is made 
of counterweight 2, the dashed circle will 
lie completely below the polar axis and 
stability will exist at all declination angles. 
These comments should be helpful in un- 
derstanding the adjustment technique now 
to be described. 

We must bear in mind that to achieve 
neutral equilibrium about the declination 
axis it is necessary to reduce to zero the 
radius of the circle defining the locus of 
the center of gravity of the declination 
parts. To secure neutral equilibrium about 
the polar axis the combined C.G. must be 
stationary and on the polar axis. Both of 
these results may be obtained simultane- 
ously by the following procedure: 

1. Adjust counterweight 4 until a re- 
gion of instability about the polar axis of 
somewhat less than 180 degrees exists 
when the telescope is rotated jn declina- 
tion. Conditions will then be the same as 
those marked “initial” in Fig. 4. 

2. Adjust counterweight 2 until the re- 
gion of instability either reaches a mini- 
mum angle or gives way to a region of 
complete stability. The reaching of a min- 
imum is illustrated by C’ and S’ in Fig. 4. 

3. If a minimum point is reached, do 
no more adjusting of counterweight 2. If 
no minimum is reached and the unstable 
region gives way to stability at all declina- 
tion angles, adjust counterweight 4 until 
there again exists a region of instability 
less than 180 degrees. Again adjust coun- 
terweight 2 as in Step 2 above and con- 
tinue this process until finally a minimum 
stability angle is reached. After the min- 
imum angle is reached, counterweight 3 
should now be adjusted using the follow- 
ing steps. 

4. Adjust counterweight 4 until a re- 
gion of instability of 180 degrees exists 
when the telescope is rotated in declina- 
tion. 

5. Adjust counterweight 3 until the in- 
stability reduces to neutral stability at 
all declination angles. As this process is 
under way it may be noted that the region 
of instability will remain 180 degrees, but 
the maximum magnitude of the instability 
will decrease as the counterweight is ad- 
justed until finally neutral equilibrium is 
reached. The telescope should now be in 
proper balance with respect to both the 
declination and polar axes. 

JOSEPH C. BOYLE 
16 Webb Rd. 
Bethesda 14, Md. 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
instruments and devices, and is open 
for comment, contributions, and ques- 
tions from its readers. 





_HI-LO THERMOMETER 





No. 119 Maximum-minimum registering 


diameter. 


$8.95 


thermometer. Four inches in 


Window bracket. Easy reset. 


Write for catalog 


SCIENCE ASSOCIATES 





401 N. Broad St., Philadelphia 8, Pa. 


The 74th... 
Spitz Planetarium 
has been installed at 
U. S. COAST GUARD 
ACADEMY 


New London, Conn. 


SPITZ LABORATORIES, INC. 


5813 Woodland Avenue 
Philadelphia 43, Pa. 











HOW TO BUILD A 
QUARTZ MONOCHROMATOR 
for Observing Prominences 
on the Sun 
By Richard B. Dunn 
Now available as a 24-page booklet, 
reprinted from the series of articles 
that appeared in issues of Sky and 

Telescope during 1951. 

Telescope makers will be interested 
in having this valuable material easily 
available for reference, whether or not 
they plan to undertake construction of 
a quartz polarizing monochromator. 
Price postpaid, 50 cents 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 





—— EVERYTHING FOR THE AMATEUR 


TELESCOPE MAKER 


4 See ore $4.50 and up 
ALUMINIZING 
Superior Reflecting Surface, Fine Finish, 
Will not Peel or Blister. Low Prices. 
Mirrors Prisms Send for 
Tested Eyepieces Free 
Free Accessories Catalog 


MIRRORS MADE TO ORDER 
SEND FOR FREE PRICE LIST 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Y. 
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UNITRON MICROSCOPES 


200-300 Power Microscope Set 


The complete laboratory for the naturalist. Set 
includes precision-built microscope with rack 
and pinion focusing, 2 eyepieces, lamp, 12 
mounted specimens, blank slides, tweezers, etc., 


wooden carrying case LY $29.95 


complete ON 
80-500 Power 
Triple Nosepiece 
The optical periormancec 
of a research instrument 
at a fraction of the cost! 
Achromatic objectives : 
10x, 20x, 40x. Eyepieces: 
8x, 12.5x. Rack and pin- 
ion focusing. Fitted 


wooden ONLY $49.95 


Other Models Available 
200x rack and 





ON SES I 7 $11.95 
300x revolving 
All Instruments III ho 5 50-3 21.50 
Fully 100-250x, double 
Guaranteed nosepiece ........ 22.50 


Postpaid except on C.O.D.’s. 
25% deposit on C.O.D. shipments. 


Send check or m. o. or write for literature to 


UNITED SCIENTIFIC CO. 


204-6 Milk St., Dept. TD-12, Boston 9, Mass. 














IF OBSERVERS 
ONLY KNEW! 


How the Goodwin Resolving Power 
lens (coated) placed in front of eye- 
pieces actually triples telescope per- 
formance, they'd lose no time in 
requesting free 16-page information 
sent to those enclosing 9c return 
postage. 


The Goodwin Resolving Power lens 
(for standard 114” eyepieces ONLY) 
is now enthusiastically used by Ob- 
servers all the United States 
and the world. 85% of our orders 
are from those eyewitnessing results 
in telescopes of others. 


over 


Price $17.50 in complete assembly 
(for standard 11-inch eyepieces 
ONLY). 

















Full refund if not delighted 


after two weeks’ trial. 


FRANK L. GOODWIN 
345 Belden Ave., Chicago 14, Ill. 

















OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


OcCULTATIONS OF THE 


O* THE NIGHT of December 27-28, 
a number of stars in the Pleiades 
will be occulted by the moon, with im- 
mersions at the invisible dark limb; a 
moderate power of at least 20x is advised. 
The phenomena will be generally visible 
in the eastern and central United States 
and Canada during convenient early eve- 
ning hours, but in the West daylight will 
hide the view, except for Alcyone (Eta 
Tauri), which will be hidden for 20 min- 
utes at Station I with immersion 17 min- 
utes after sunset. 

The moon occults the Pleiades when 
at its most northerly geocentric latitude. 
Regression of the moon’s nodes resulted 
in this most northerly latitude passing 
through the longitude of the Pleiades in 








PLEIADES IN DECEMBER 


wo eos LOL? DD 23260. 6.08 108; & 
23:08.6 —0.9 +1.1 97. 

December 27-28 18 Tauri 5.6, 3:423 
+24-41.4, 11, Im: C 0:14.7 ... ... 359m 

December 27-28 q Tauri 4.4, 3:423 | 
+24-19.1, 11, Im: A 23:46.1 —1.5 +1.0 8% 
B 23:48.2 —1.3 +1.4 79; C 23:35.6 2am 
+1.0 91; D 23:38.7 —1.0 +1.6 76:3m 
23:23.4 —0.5 +1.8 67; G 23:51.2 +1.0 +3 
8. : 
December 27-28 20 Tauri 4.0, 3:43.0 +24 
13:2, 11, Im: A-Oe92 133; B 
0:13:2: —2.2 —03 116; € 0:723 = 
141; D 0:01.4 —1.9 +03 112; E 23:40% 
—1.2 +0.9 101; G 23:48.4 +0.1 +2.0 51. 

December 27-28 21 Tauri 5.8, 3:43) 
+24-24.4, 11, Im: A 0:11.4 —1.6 +1.1 8; 


























early spring of 1952. Then, some of the B 0:13.5 —1.3 +1.4 74; C 0:00.2 —1.6 +11 T 
more southerly stars escaped occultation 86; D 0:03.5 —1.1 +1.6 71; E 23:46.8 —06 Ty 
altogether. Since then, the moon has at- 11.9 62. E: 
tained greatest northerly latitude before December 27-28 22 Tauri 6.5, 3:432 
conjunction with the cluster, and its ap- + 24-228, 11, Im: A 0:16.3 —1.8 +0.8 92; Me! 
parent path among these stars has become’ §B 0:17.4 —1.5 +1.2 82; C 0:05.3 —18 be vir 
more southerly. However, occultations +0895; D 0:07.0 —1.3 +1.4 79; E 23:493 one 
will continue to be seen in this country —0.8 +1.7 70. 1S _ 
: See * . ris 
fai omen inion ts _ December 27-28 Eta Tauri 3.0, 3:44 § "me 
Since the moon is moving northward in +423.57.5, 11, Im: I 0:34.1 141. a 9 
declination at the right ascension of the om: (OSes... 179. geod 
Pleiades, the general direction of the paths é nae =P 
of obscuration on the earth’s surface will Qe ee rey or brights, @ the 
be to the northeast. data from the Americ Ephemeris and he magn 
The apparent path of the moon will be et ee star “name, magni- | mains 
practically the same this month as it was tude, right ascension in neat and pong aot sunset 
z ‘ m abies f % on’s 5 
during the occultations of August 13th, ee ee station designs 71 per 
which were also visible in this country. tion, UT, a and b quantities in minates, — in mic 
On that date the moon was at a lower == poodle gene ee eee ee i: Eart 
altitude than it will be on December 27th. The a and b quantities tabulated in each cas | 90° on 
PAUL W. STEVENS _ are variations of plantard.station predicted pr fe ter co 
2 7 ¢ T d ongitude and o atitude, respect ve " 
2322 Westfall Rd., Rochester 18, N. Y. tC aa Parone die of fairly accurate time sphere 
for one’s local — Me lg lat. 4 200 Mar: 
300 miles of a standard station (long. ‘ 
OCCULTATION PREDICTIONS lat. LS). Multiply a by the difference in longitude a the 
December 5-6 Delta Cancri 4.2, 8:42.0 = ie). gene Be — Pager ie j Venus. 
ude a 1, w 
+18-19.9, 19, Im: A 3:43.8 —1.1 —1.9 160; signa, and add both results to (or subtract from, on the 
B 3:39.1 —0.8 —0.6 145: D 3:36.00 —0.7 as the — may ba the og en gee cr pronee sun. 
(tae Agk ise a ade at ti to obtain time at the local station. : . 
0.7 148. Em: A 4:25.3 —0.6 13.9 232; B onnners the Universal time to your standard time. Jupit 
4:33.9 —0.8 +2.6 248; D 4:25.7 —0.4 + 2.8 Longitudes and latitudes of standard stations age 
243; E 4:13.4 +0.2 +2.9 236. are: ‘ ing. 
“ae e = A +72°.5, +42°.5 E +91°.0, +40°0 © brioh 
December 27-28 16 Tauri 5.4, 3:41.9 B +73°.6, +.45°.6 F +98°.0,  +31°.0 —33 te 
+24-08.4. 11, Im: A 23:40.2 —2.7 —1.0 ©+77°.1, +38°.9 G +114°.0, +50°4 7 Ses aS 
ra fis, ; 3 4 ; ; D +79°.4, +438°.7 H +120°.0, +36°0 westwa 
127: B 23:36.9 —1.9 +0.2 113; C 23:31.0 I +123°.1, +49°.5 field gl 
a: Satur 
The bright stars of the J 
Pleiades cluster are plot- PLEIADES es dee 
ted here. The _ disk <i e 
represents the approx- J % A or 
imate size of the moon, -} 30! tr 
but not its position. 7 the air \ 
Observers on a north- . earn s ) steady, 
easterly line that passes is@tavcera 77° & gotten 
not far north of Wash- 4 © rigged j 
ington, D. C., perhaps . . 20@MaI4 BF > flector, 
through Philadelphia, CELAENO@I6 1 © only on 
should watch for a graz- field eye 
ing occultation of 18 ; eatod — immedia 
. e,°¢ 260 PLEIONE a ‘i 
Tauri. In addition to 25@ 4Lcvone ELECTRA@!7 7 © There 
the stars predicted 279 ATLAS q Winter s 
above, the “American 75° & the glitt 
Ephemeris” lists five . ies cliciati : nearby 
stars between magni- 26° macnituve scace Jag (urs kn 
tudes 6.6 and 6.9 that ° Sate 67 ; sin all th 
will be hidden at one or , eee. 4 F tures, th 
more stations. 1 l 1 1 \ Jas FF braid” st 
3°47” 46 45 44 43 42 gh a* on nakec 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury, a morning star all month, may 
be viewed after the 8th. Elongation oc- 
curs on December 18th, when the planet 
is 21° 37’ west of the sun in longitude, 
rising 1%4 hours before sunrise. Mercury, 
at magnitude —0.2, will pass about 6° 
north of Antares on the 2Ist. 

Venus dominates the southwestern sky 
in the evening this winter. Shining at 
magnitude —3.7 on the 15th, the planet re- 
mains in the sky for three hours after 
sunset. Telescopically, its disk appears 
71 per cent illuminated, 16” in diameter 
in mid-month. 

Earth arrives at heliocentric longitude 
90° on December 21st at 21:44 UT. Win- 
ter commences in the Northern Hemi- 
sphere and summer in southern latitudes. 

Mars continues traveling east of the sun 
in the evening sky, located to the east of 
Venus. Mars appears at magnitude +1.1 
on the 15th, setting four hours after the 
sun, 

Jupiter will be in the eastern sky after 
sunset, remaining visible till early morn- 
ing. After Venus sets, Jupiter will be the 
brightest planet in the sky, at magnitude 
—2.3 in mid-December. It continues in 
westward motion, and is a fine object for 
field glass and telescopic observation. 

Saturn rises about five hours before the 





DEEP-SKY WONDERS 


STARVED crescent moon had just 

trailed behind a December horizon, 
the air was crisp, and the star images were 
steady, unblinking. I had just, at last, 
gotten my new Erfle eyepiece and jury 
rigged it on my little 6-inch rich-field re- 
flector. At this time of year there was 
only one natural test for this big wide- 
held eyepiece, and I turned the telescope 
immediately to Messier 45. 

There is no grander sight in all the 
winter sky for a low-power telescope than 
the glittering blue and white suns of this 
nearby galactic cluster, which most ama- 
teurs know better as the Pleiades. Famed 
in all the mythologies of long-dead cul- 
tures, these “fireflies tangled in a silver 


| braid” still work their magic enchantment 
| on naked eye and telescope alike. Particu- 


sun, located in Virgo, north of Spica, 
slightly outshining that star. The ring 
system is now inclined 14° to our line of 
sight, about half way to maximum in- 
clination. 

Uranus comes to opposition on January 
7th, and is well situated this month for 
observing. Moving westward to the north 
of Delta Geminorum, the planet may be 
seen with slight optical aid. 

Neptune, close to Saturn in the morning 
sky, may be viewed with binoculars that 
reach the 8th magnitude. 

Both Uranus and Neptune, for the next 
six months or more, will be located close 
to bright long-period variable stars, R 
Geminorum and S Virginis, respectively. 
The AAVSO charts may be helpful in 
locating these planets. For those interest- 
ed in magnitude estimates, excellent com- 
parison stars may be found on the “a” 
chart of R Gem (070122a) showing stars 
to magnitude 7.5 for Uranus; the “b” 
chart for S Vir (132706) shows stars to 
11th magnitude with comparisons of 7th 
and 8th magnitude for Neptune. A large- 
field “a” chart of S Virginis may be of 
aid as well. These charts may be ob- 
tained from Richard Hamilton, 4 Union 
Park, Norwalk, Conn., for 15 cents apiece. 

E. ©. 


larly in wide-angle telescopes of large 
aperture—rich-field instruments—the clus- 
ter makes the observer linger minute after 
minute as he follows the innumerable 
chains that twist and loop among the 
fainter stars. 


WALTER SCOTT HOUSTON 








MOON PHASES AND DISTANCE 


Full moon December 1, 12:41 


Last quartet :..:...-<6 2 December 9, 13:22 
New moon .:.....:. December 17, 2:02 
Pitst quarter... December 23, 19:51 
Pull mood «oss. <<. December 31, 5:05 
East Qiarter ccs stan January 8, 10:09 
December Distance Diameter 
Apogee 8, 3" 251,300 mi. 29’ 33” 
Perigee 19, 21" 227,000 mi. 32’ 43” 
January 
Apogee 4, 22" 251,800 mi. 29’ 29” 














MERCURY W 
MARS A 
SATURN @ 
NEPTUNE @N 


VENUS § 
JUPITER 
URANUS @U 

PLUTO @P 











AMATEUR 
WEATHERMAN’S 
ALMANAC 
“How to be your own weather ob- 
server and forecaster.” 


76 pages $1.00 


WEATHERWISE 


Franklin Institute, Phila. 3, Pa. 
PS BP BP PPB BDO IP ID DD 


SKY-GAZERS EXCHANGE 


Classified advertising costs 10 cents a word, 
including address; minimum charge $2.50 per 
ad. Remittance must accompany order. Inser- 
| tion is guaranteed only on copy received by the 
first of the month preceding month of issue; 
otherwise, insertion will be made in next avail- 
able issue. We cannot acknowledge classified 
ad orders. Sky Publishing Corporation as- 
sumes no responsibility for any statements 
made in the classified column, nor for the 
quality of merchandise advertised. Write Ad 

Dept., Sky and Telescope, Harvard Observa- 

tory, Cambridge 38, Mass. 

MICROSCOPES, TELESCOPES, binoculars, tele- 
scope mirror kits. Make your own telescope. 
Send for our super low price list. A.S.D. 
Optical Instrument Company, 429 Westside Ave., 
Jersey City, N. J 

WANTED: 6” or 8” reflector telescope. Will pay 
eash for good instrument. T. J. Baxter, Baxter's 
Jewelry Store, Inc., New Bern, N.C. 














and 5” refractor objectives of 

$300.00 and $200.00. 4” edged 
blanks, $22 . Correspondence invited. Earl 
Witherspoon, Sumter, S. C. 


FOR SALE: 6” 
first quality, 


5”, 25” f.1., prism telescope, terres- 
trial 20x, astronomical 50x, 90x, Barlow lens 
can be used to increase power three times, 
$140.00. Battery commander’s prism binocular 
observation glass, 10x, case, $75.00. Wollensak 
U. Navy 16x telescope, large field, very 
bright, oak case, $40.00. Busch German ar- 
tillery rangefinder, used as rangefinder, spotting 
scope, periscope, $65.00. All above perfect. 
Dr. F. N. Solsem, Spicer, Minn. 


FOR SALE: 





FOR SALE: Brass focusing eyepiece holders, 144” 
movement. Take standard 114” eyepieces only. 
Price $5.95 each postpaid. Money back guaran- 
tee. Send check or money order to Donald 
H. Lehr, Box 85, Audubon 6, N, J. 

FOR SALE: One 8” reflector mirror f/6, alumi- 
nized, and aluminum mount, $70.00. One 6” 
mirror, f/8, aluminized, $45.00. Stanley Yoslov, 
4922 N. 7th St., Philadelphia 20, Pa. 


NORTON’S “Star Atlas and Reference Handbook,” 
latest edition 1950, $5.25; British Astronomical 
Association’s “Handbook, 1953,’ $1.50; Elger’s 
moon map, $1.50; “Bonner Durchmusterung.” 
All domestic and foreign publications. Write 
for list. Herbert A. Luft, 42-10 82nd St., Elm- 
hurst 73, N. Y. 
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THE OBSERVATORY 


A Magazine for Everybody 
Interested in Astronomy 
Founded 1877 


Current developments in astronomy 
illustrated by means of articles, 
correspondence, notes on discov- 
eries. Reports of the meetings of 
the Royal Astronomical Society of 
London; the Darwin and Halley 
lectures. 

Single copies, 60 cents 
Annual subscription for 6 issues, 
postage paid, $3.00 to: The Editors 
ROYAL GREENWICH OBSERVATORY 
Herstmonceux Castle 
Hailsham, Sussex, England 











THE YEAR'S END 
APPROACHES 


Could you have gone farther in astron- 
omy in 1952 if you had had our slides 
and charts as a help? These chart 
mean a clearer understanding for you on 
astronomical questions, a help you can 
give to your friends. Slides furnish a 
high-quality aid to lectures on astron- 
omy, and you will learn as you lecture. 
Order now! Why let any more time go 
by without availing yourself of these 
accepted helps? Additional new charts 
and slides are planned for 1953. 
slide sets — 2 chart sets 
slide sets — 1 chart set 
slide set — 2 chart sets 
slide set — 1 chart set 
slide sets ... $18.50 
chart sets $6.25 1 chart set ... 
Single slides .. $ .50 Single charts .. $ 
Large charts (27” x 35”) (Discounts on quanti- 
ties) .... Single large charts, each $3.50 
Your request will bring you a circular. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 2, Mass., U.S.A. 


wee Nw he 


1 slide set ... 


Nw 




















SKY PUBLICATIONS 


SKY SETS —I 


Pictures of solar system and galactic ob- 
jects, 24 in the set, printed on heavy white 
paper, and suitable for study and framing. 

The set, $3.50 


MAPPA COELESTIS NOVA 


The northern sky to —45° is shown in this 
large chart, and each star is colored accord- 
ing to its spectral class. The chart makes a 
fine transparency, 28 inches square. $4.00 


SKALNATE PLESO 
ATLAS OF THE HEAVENS 


Sixteen charts cover the entire sky to 
magnitude 7.75; 1950 co-ordinates. Each 
chart area is 15% by 28% inches. $5.50 


MOON SETS 


Eighteen pictures, nine at first quarter and 
nine for the last quarter, each on a sheet of 
heavy stock 12 by 18 inches, There are key 
charts for named lunar features. $2.50 


WORLD WIDE PLANISPHERE 


A book of basic constellation charts and 
masks to show the stars above the horizon at 
any time of night or year, at all latitudes, 
northern and southern. By William H. 
Barton, Jr. $3.00 
Making Your Own Telescope 

Allyn J. Thompson 


Splendors of the Sky 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 














AURORA OBSERVERS WANTED* 


Since 1938 data provided by visual ob- 
servations of the aurora borealis for the 
National Geographic - Cornell University 
program has yielded important information 
on the frequency of occurrences, average 
cyclic variations, and general sequence of 
the various forms. 

A recent investigation has suggested 
that visual aurora observations made over 
large areas such as North America can 
contribute much to the knowledge of the 
morphology of the aurora and the growth 
of the auroral zone during a particular 
display. It has seemed likely that chron- 
ological photographs of the entire sky 
would give the best type of record. Since 
such equipment is expensive and even 10 
stations would not give an adequate cov- 
erage of North America, it is necessary to 
rely on visual observations by many ob- 
servers. 

Although systematic observations made 
at 15-minute intervals using a graphical 
representation are most valuable, the times 
when the aurora is first seen and when it 
first appears overhead are useful for de- 
termining the extent of the auroral zone. 
With the approach of the sunspot mini- 
mum, the frequency and intensity of 
auroras should decrease, but all displays, 
even glows, should be reported. 

The success of the program depends 
upon reports from many persons located 
in all parts of North America. It is 
hoped that many observers in the league 
will be interested in making observations. 
Any members who wish to co-operate 
in the program or to report an aurora 
should write to Dr. C. W. Gartlein, Rocke- 
feller Hall, Cornell University, Ithaca, 
io & 

*From the Bulletin of the Astronomical League, 
October, 1952. 





AURORAE IN SEPTEMBER 


Skyward, the monthly newsletter of the 
Montreal Centre, Royal Astronomical So- 
ciety of Canada, expects the year 1951-52 
to set a record on three counts: the num- 
ber of aurorae observed, the number of 
auroral reports received, and the number 
of their members participating in the ob- 
serving program. 

During September, 11 members sent in 
a total of 30 reports covering 15 displays, 
on the following dates: September 2-3, 6-7, 
7-8, 8-9, 9-10, 17-18, 19-20, 20-2}, 21-22, 
23-24, 25-26, 27-28, 28-29, 29-30, 30-Octo- 
ber 1. One observer, Earl Milton, sent 
in 12 reports. 





MINIMA OF ALGOL 


December 3, 11:20; 6, 8:09; 9, 4:58; 12, 
1:47; 14, 22:37; 17, 19:26; 20, 16:15; 23, 
13:04; 26, 9:53; 29, 6:42. January 1, 3:31. 

These predictions are geocentric (corrected for 
the equation of light), based on observations made 


in 1947. See Sky and Telescope, Vol. VII, page 
260, August, 1948, for further explanation. 





UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight; 
times greater than 12:00 are p.m. Subtract the 
following hours to convert to standard times in 
the United States: EST, 5; CST, 6; MST, 7; 
PST, 8. If necessary, add 24 hours to the UT be- 
fore subtracting, and the result is your standard 
time on the day preceding the Greenwich date 
shown. 
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SUNSPOT NUMBERS 


September 1, 75, 89; 2, 62, 75; 3, 44, 
4, 30, 35; 5, 39, 32; 6, 41, 30; 7, 26, 20: 
1, 7; 9, 10, 15; 10, 8, 16; 11, 0, 7; 12, 
13, 0, 7; 14, 0, 0; 15, 1, 8; 16, 8, 8; 17] 
11; 18, 19, 23; 19, 27, 17; 20, 25, 20; 21,3 
27; 22, 33, 29; 23, 42, 42; 24, 47, 45; 25, 
38; 26, 42, 38; 27, 33, 37; 28, 31, 31; 29, 
28; 30, 20, 19. Means for September: 2 
American; 27.0 Zurich. : 


Daily values of the observed mean relative 
spot numbers are given above. The first | 
the American numbers computed by Neal: 
Heines from Solar Division observations; 
second are the Zurich Observatory numbers, 





VARIABLE STAR MAXIMA 


December 16, RT Hydrae, 7.6, 082 
16, T Hydrae, 7.7, 085008; 24, V Ophi 
7.5, 162112; 27, V Canum Venaticorg 
7.1, 131546; 29, T Centauri, 6.1, 133639 


These predictions of variable star maxima | 
by the AAVSO. Only stars are included 
mean maximum magnitudes are brighter 
magnitude 8.0. Some, but not all of them,_ 
nearly as bright as maximum two or three 
before and after the dates for maximum, 
data given include, in order, the day of the mo 
near which the maximum should occur, the 
name, the predicted magnitude, and the star { 
ignation number, which gives the rough 
ascension (first four figures) and declination 
face if southern). 





METEORS IN DECEMBER 


Conditions for the Geminid me 
shower are nearly ideal this year, 
the moon out of the evening sky. TI 
rich shower, the second best of the ann 
displays, is at maximum on Decem 
12th, and Geminids may be seen 
about a week before and after that ¢ 
Geminids are of medium speed, usw 
white, with bright and trained me 
often seen. The radiant is near the 
Castor. q 

Another shower recently discovered,¢ 
December Ursids, is at maximum on f 
22nd. The radiant is near Beta Uf 
Minoris, with predicted rates of 12 
hour. The first-quarter moon will sot 
what interfere with evening observat 


Ej 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the po 
shown below for the Universal time given. 
motion of each satellite is from the dot 
number designating it. Transits of satellites 
Jupiter’s disk are shown by open circles at 
left, eclipses and occultations by black disl 
the right. The chart is from the r 
Ephemeris and Nautical Almanac. 


Configurations at 3" 45" for an Inrerting Telescope 


East 
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STARS FOR DECEMBER 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local time, 





on the 7th and 23rd of December, respec- 
tively; also, at 7 p.m. and 6 p.m. on -Jan- 
uary 7th and 23rd. For other times, add 
or subtract 14 hour per week. When fac- 
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ing north, hold “North” at the bottom; 
turn the chart correspondingly for other 
directions. The projection (stereographic ) 
shows celestial co-ordinates as circles. 
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